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§ 151.13–5 Cargo segregation—tanks. 
(a) The configurations listed in this 

paragraph refer to the separation of 
the cargo from its surroundings and 
list the various degrees of segregation 
required. Paragraphs and (2) of this 
section explain the symbols used in 
lines 1 and 2, in order, under the tank 
segregation column of Table 151.05. 

(1) Segregation of cargo from sur-
rounding waters (Line 1 of Table 
151.05).

i=Skin of vessel (single skin) only re-
quired. Cargo tank wall can be ves-
sel’s hull. 

ii=Double skin required. Cargo tank 
wall cannot be vessel’s hull. 

NA=Nonapplicable for this case. Inde-
pendent tanks already have such seg-
regation built in through design.

(2) Segregation of cargo space from 
machinery spaces and other spaces 
which have or could have a source of 
ignition (Line 2 of Table 151.05).

i=Single bulkhead only required. Tank 
wall can be sole separating medium. 

ii=Double bulkhead, required. 
Cofferdam, empty tank, pumproom, 
tank with Grade E Liquid (if compat-
ible with cargo) is satisfactory.

(b) [Reserved] 
(c) If a cofferdam is required for seg-

regation purposes and a secondary bar-
rier is required for low temperature 
protection by § 151.15–3(d)(4), the void 
space between the primary and sec-
ondary barriers shall not be acceptable 
in lieu of the required cofferdam. 

[CGFR 70–10, 35 FR 3714, Feb. 25, 1970, as 
amended by CGD 75–59, 45 FR 70273, Oct. 23, 
19805; CGD 96–041, 61 FR 50731, Sept. 27, 1996]

Subpart 151.15—Tanks

§ 151.15–1 Tank types. 
This section lists the definitions of 

the various tank types required for 
cargo containment by Table 151.05. 

(a) Integral. A cargo containment en-
velope which forms a part of the ves-
sel’s hull in which it is built, and may 
be stressed in the same manner and by 
the same loads which stress the contig-
uous hull structure. An integral tank is 
essential to the structural complete-
ness of its vessel’s hull. 

(b) Independent. A cargo containment 
envelope which is not a contiguous 
part of the hull structure. An inde-
pendent tank is built and installed so 
as to eliminate, wherever possible (or, 
in any event, to minimize) its stressing 
as a result of stressing or motion of the 
adjacent hull structure. In general, 
therefore, motion of parts of the tank 
relative to the adjacent hull structure 
is possible. An independent tank is not 
essential to the structural complete-
ness of its carrying vessel’s hull. 

(c) Gravity. Tanks having a design 
pressure (as described in Part 54 of this 
chapter) not greater than 10 pounds per 
square inch gauge and of prismatic 
shape or other geometry where stress 
analysis is neither readily nor com-
pletely determinate. (Integral tanks 
are of the gravity type.) 

(d) Pressure. Independent tanks whose 
design pressure (as described in Part 54 
of this chapter) is above 10 pounds per 
square inch gauge and fabricated in ac-
cordance with part 54, of this chapter. 
Independent gravity tanks which are of 
normal pressure vessel configuration 
(i.e., bodies of revolution, in which the 
stresses are readily determinate) shall 
be classed as pressure vessel type tanks 
even though their maximum allowable 
working pressure is less than 10 pounds 
per square inch gauge. Pressure vessel 
tanks shall be of Classes I, I–L, II, II–L, 
or III, as defined in subchapter F of 
this chapter.

§ 151.15–3 Construction. 

This section lists the requirements 
for construction of the types of cargo 
tanks defined in § 151.15–1. 

(a) Gravity type tanks. Gravity type 
cargo tanks vented at a pressure of 4 
pounds per square inch gauge or less 
shall be constructed and tested as re-
quired by standards established by the 
American Bureau of Shipping or other 
recognized classification society. Grav-
ity type tanks vented at a pressure ex-
ceeding 4 but not exceeding 10 pounds 
per square inch gauge will be given spe-
cial consideration by the Commandant. 

(b) Pressure vessel type tanks. Pressure 
vessel type tanks shall be designed and 
tested in accordance with the require-
ments of Part 54 of this chapter. 

VerDate jul<14>2003 18:51 Oct 22, 2003 Jkt 200186 PO 00000 Frm 00095 Fmt 8010 Sfmt 8002 Y:\SGML\200186T.XXX 200186T



96

46 CFR Ch. I (10–1–03 Edition)§ 151.15–3

(1) Uninsulated cargo tanks, where 
the cargo is transported, at or near am-
bient temperatures, shall be designed 
for a pressure not less than the vapor 
pressure of the cargo at 115 °F. The de-
sign shall also be based on the min-
imum internal pressure (maximum 
vacuum), plus the maximum external 
static head to which the tank may be 
subjected. 

(2) When cargo tanks, in which the 
cargo is transported at or near ambient 
temperature, are insulated with an in-
sulation material of a thickness to pro-
vide a thermal conductance of not 
more than 0.075 B.t.u. per square foot 
per degree Fahrenheit differential in 
temperature per hour, the tanks shall 
be designed for a pressure of not less 
than the vapor pressure of the cargo at 
105 °F. The insulation shall also meet 
the requirements of paragraph (f) of 
this section. 

(3) Cargo tanks in which the tem-
perature is maintained below the nor-
mal atmospheric temperature by re-
frigeration or other acceptable means 
shall be designed for a pressure of not 
less than 110 percent of the vapor pres-
sure corresponding to the temperature 
of the liquid at which the system is 
maintained, or the pressure cor-
responding to the greatest dynamic 
and static loads expected to be encoun-
tered in service. For mechanically 
stressed relieved cargo tanks, addi-
tional factors relating design pressure 
and maximum allowable pressure shall 
be as specified by the Commandant. 
The material of the tank shall meet 
the material requirements specified in 
part 54 of this chapter for the service 
temperature, and this temperature 
shall be permanently marked on the 
tank as prescribed in § 54.10–20 of this 
chapter. 

(4) The maximum allowable tempera-
ture of the cargo is defined as the boil-
ing temperature of the liquid at a pres-
sure equal to the setting of the relief 
valve. 

(5) The service temperature is the 
minimum temperature of a product at 
which it may be contained, loaded and/
or transported. However, the service 
temperature shall in no case be taken 
higher than given by the following for-
mula.

tz=tw¥0.25(tw¥tB)

where:
tz=Service temperature. 
tw=Boiling temperature of gas at normal 

working pressure of container but not 
higher than +32 °F. 

tB=Boiling temperature of gas at atmos-
pheric pressure.

Under normal circumstances, only 
temperatures due to refrigerated serv-
ice will be considered in determining 
the service temperature. Refrigerated 
service for purposes of this paragraph 
is defined as service where the tem-
perature is controlled in the process 
rather than being caused by atmos-
pheric conditions. 

(6) Heat transmission studies, where 
required, shall assume the minimum 
ambient temperatures of 0 °F still air 
and 32 °F still water, and maximum 
ambient temperatures of 115 °F still air 
and 90 °F still water. 

(7) Where applicable, the design of 
the cargo tanks shall investigate the 
thermal stresses induced in the tanks 
at the service temperature. 

(8) Calculations showing the stress 
level in the tanks under dynamic load-
ing conditions for ocean service barges 
(see § 151.10–20(b)(4)) and grounding con-
ditions for inland service barges (see 
§ 151.10–20–(b)(2)) shall be submitted to 
the Commandant for approval. These 
calculations shall take into account 
the local stresses due to the inter-
action between the barge hull and the 
tanks. 

(c) High density cargo. Cargoes with a 
specific gravity greater than that for 
which the scantlings of the tank are 
designed may be carried provided that: 

(1) The maximum cargo weight (tons) 
in a specific tank does not exceed the 
maximum cargo weight (tons) endorsed 
on the certificate of inspection. 

(2) The scantlings of the tank are suf-
ficient to prevent rupture under a full 
head of the higher density cargo. 
Scantlings meeting ordinary bulkhead 
requirements for the full head will sat-
isfy this requirement. 

(d) Arrangements—(1) Collision protec-
tion. (i) Tanks containing cargoes 
which are required to be carried in 
Type I hulls by Table 151.05 shall be lo-
cated a minimum of 4 feet inboard 
from the side shell and box end of the 
vessel. Tanks containing cargoes which 
are required to be carried in Type II 
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hulls by Table 151.05 shall be located a 
minimum of 3 feet inboard from the 
side shell and box end of the vessel. 

(ii) All independent cargo tanks in-
stalled on Type I or Type II barge hulls 
shall be protected with suitable colli-
sion chocks or collision straps. A longi-
tudinal collision load of one and one 
half times the combined weight of the 
tank and the cargo shall be assumed. 
All other independent cargo tanks 
shall be provided with suitable colli-
sion chocks or collision straps assum-
ing a longitudinal collision load equal 
to the combined weight of the tank and 
the cargo. The design bearing stress 
shall not exceed 2 times the yield 
strength or 1.5 times the minimum ul-
timate strength, whichever is less. 

(iii) Tanks containing cargoes, which 
are required to be carried in Type I or 
Type II hulls by Table 151.05, shall be 
located a minimum of 25 feet from the 
head log at the bow. Box barges and 
trail barges need not comply with this 
requirement. 

(2) Inspection clearances. The distance 
between tanks or between a tank and 
the vessel’s structure shall be such as 
to provide adequate access for inspec-
tion and maintenance of all tank sur-
faces and hull structure; but shall not 
normally be less than 15 inches except 
in way of web frames or similar major 
structural members where the min-
imum clearance shall be equal to the 
flange or faceplate width. 

(3) Access openings. Each tank shall 
be provided with at least a 15″×18″ di-
ameter manhole, fitted with a cover lo-
cated above the maximum liquid level 
as close as possible to the top of the 
tank. Where access trunks are fitted to 
tanks, the diameter of the trunks shall 
be at least 30 inches. 

(4) Low temperature protection. (i) 
When low temperature cargoes are to 
be carried in gravity type tanks at a 
temperature lower than that for which 
the hull steel is adequate, a secondary 
barrier designed to contain leaked 
cargo temporarily shall be provided. 
The design of the cargo containment 
system shall be such that under normal 
service conditions, or upon failure of 
the primary tank, the hull structure 
shall not be cooled down to a tempera-
ture which is unsafe for the materials 
involved. The secondary barrier and 

structural components of the hull 
which may be exposed to low tempera-
tures shall meet the material require-
ments (i.e., chemistry and physical 
properties) specified in part 54 of this 
chapter for the service temperature in-
volved. Heat transmission studies and 
tests may be required to demonstrate 
that the structural material tempera-
tures in the hull are acceptable. 

(ii) The design shall take into consid-
eration the thermal stresses induced in 
the cargo tank at the service tempera-
ture during loading. 

(iii) Where necessary, devices for 
spray loading or other methods of 
precooling or cooling during loading 
shall be included in the design. 

(iv) Pressure-vessel type tanks shall 
be radiographed in accordance with the 
requirements of part 54 of this chapter. 
For gravity type tanks, all weld inter-
sections or crossings in joints of pri-
mary tank shells shall be radiographed 
for a distance of 10 thicknesses from 
the intersection. All other welding in 
the primary tank and in the secondary 
barrier, shall be spot radiographed in 
accordance with the requirements spec-
ified in part 54 of this chapter for Class 
II–L pressure vessels. 

(v) For nonpressure vessel type con-
tainment systems, access shall be ar-
ranged to permit inspection one side 
each of the primary tank and sec-
ondary barrier, under normal shipyard 
conditions. Containment systems 
which, because of their peculiar design, 
cannot be visually inspected to this de-
gree, may be specially considered pro-
vided an equivalent degree of safety is 
attained. 

(e) Installation of cargo tanks. (1) 
Cargo tanks shall be supported on 
foundations of steel or other suitable 
material and securely anchored in 
place to prevent the tanks from shift-
ing when subjected to external forces. 
Each tank shall be supported so as to 
prevent the concentration of excessive 
loads on the supporting portions of the 
shell or head. 

(2) Foundations, and stays where re-
quired, shall be designed for support 
and constraint of the weight of the full 
tank, and the dynamic loads imposed 
thereon. Thermal movement shall also 
be considered. 
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(3) Foundations and stays shall be 
suitable for the temperatures they will 
experience at design conditions. 

(4) Cargo tanks may be installed ‘‘on 
deck,’’ ‘‘under deck,’’ or with the tanks 
protruding through the deck. All tanks 
shall be installed with the manhole 
openings located in the open above the 
weather deck. Provided an equivalent 
degree of safety is attained, the Com-
mandant may approve cargo tanks in-
stalled with manhole openings located 
below the weather deck. Where a por-
tion of the tank extends above the 
weather deck, provision shall be made 
to maintain the weathertightness of 
the deck, except that the 
weathertightness of the upper deck 
need not be maintained on: 

(i) Vessels operating on restricted 
routes which are sufficiently protected; 
or, 

(ii) Open hopper type barges of ac-
ceptable design. 

(5) No welding shall be performed on 
tanks which require and have been 
stress relieved unless authorized by the 
Commandant. 

(f) Materials. (1) Materials used in the 
construction of cargo tanks shall be 
suitable for the intended application 
and shall be in accordance with the ap-
plicable requirements of part 54 of this 
chapter. For cargoes carried at low 
temperatures, the tank supports and 
foundations, and portions of the hull 
which may be exposed to low tempera-
ture, shall also meet the applicable re-
quirements of that part. 

(2) When required, cargo tanks shall 
be lined with rubber or other material 
acceptable to the Commandant. The in-
terior surfaces of the cargo tanks shall 
be made smooth, welds chipped or 
ground smooth, and the surfaces thor-
oughly cleaned before the lining is ap-
plied. The lining material shall be re-
sistive to attack by the cargo, not less 
elastic than the metal of the tank 
proper, and nonporous when tested 
after application. It shall be of sub-
stantially uniform thickness. The lin-
ing shall be directly bonded to the tank 
plating, or attached by other satisfac-
tory means acceptable to the Com-
mandant. 

(g) Insulation. (1) Insulation, when 
provided, shall be compatible with the 
cargo and the tank materials. 

(2) Insulation in a location exposed to 
possible high temperature or source of 
ignition shall be one of the following: 

(i) Incombustible, complying with 
the requirements of Subpart 164.009 of 
Part 164 of this chapter; or 

(ii) Fire retardant, having a flame 
spread rating of 50 or less as deter-
mined by ASTM Specification E 84 (in-
corporated by reference, see § 151.01–2) 
(Tunnel Test); or, 

(iii) Nonburning or ‘‘self-extin-
guishing’’ as determined by ASTM 
Specification D 4986, ‘‘Horizontal Burn-
ing Characteristics of Cellular Poly-
meric Materials’’ (incorporated by ref-
erence, see § 151.01–2) and covered by a 
steel jacket having a minimum thick-
ness of 18 gauge (0.0428 inches) (U.S. 
Standard Gauge) or an equivalent 
means of protection acceptable to the 
Commandant. 

(3) Insulation in a location protected 
against high temperature or source of 
ignition need satisfy no requirement 
for combustibility. 

(4) Insulation shall be impervious to 
water vapor, or have a vapor-proof 
coating of a fire-retardant material ac-
ceptable to the Commandant. Unless 
the vapor barrier is inherently weather 
resistant, tanks exposed to the weather 
shall be fitted with a removable sheet 
metal jacket of not less than 18 gauge 
over the vapor-proof coating and 
flashed around all openings so as to be 
weathertight. Insulation which is not 
exposed to the weather when installed 
on tanks carrying cargoes above ambi-
ent temperatures need not be imper-
vious to water vapor nor be covered 
with a vapor-proof coating. 

(5) Insulation shall be adequately 
protected in areas of possible mechan-
ical damage. 

(h) Fire exposure protection. Tanks 
which are provided with fire exposure 
protection of one of the following cat-
egories may be allowed a reduction in 
the size of relief valves. 

(1) Approved incombustible insula-
tion meeting the requirements of sub-
part 164.007 of part 164 of this chapter 
which is secured to the tank with steel 
bands. 

(2) Located in a hold or protected by 
a self-supporting steel jacket or cover 
(such as a hopper cover) of at least 10 
gauge (0.1345) for insulation. 
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(i) Tanks not protected against fire 
exposure as described in this paragraph 
shall not be permitted a reduction in 
size of relief valves. 

[CFGR 70–10, 35 FR 3714, Feb. 25, 1970, as 
amended by CGD 88–100, 54 FR 40040, Sept. 29, 
1989; USCG–1999–5151, 64 FR 67183, Dec. 1, 1999; 
USCG–2000–7790, 65 FR 58463, Sept. 29, 2000]

§ 151.15–5 Venting. 
This section contains definitions and 

requirements for the various methods 
of venting specified in Table 151.05. In 
addition to the requirement that all 
vents must penetrate into tanks at the 
top of the vapor space, the following 
methods of venting and the applicable 
restrictions are listed: 

(a) Open venting. A venting system 
which offers no restriction (except pipe 
losses and flame screen, where used) to 
the movement of liquid or vapor to or 
from the cargo tank (via the vent) 
under normal operating conditions. 
The total cross-sectional area of the 
vents shall not be less than the total 
cross-sectional area of the filling pipe 
or pipes. Ullage openings may be 
counted as part of the required cross-
sectional area: Provided, That each 
cargo tank has at least one permanent 
vent. The minimum size of a cargo 
tank vent shall be not less than 21⁄2 
inches. The outlet end of the vent shall 
terminate in a gooseneck bend and 
shall be located at a reasonable height 
above the weather deck, clear of all ob-
structions. No shut-off valve or fran-
gible disk shall be fitted in the vent 
lines except that a float check valve 
may be installed so as to exclude the 
entry of water into the tank (i.e., to 
prevent downflooding). An open vent-
ing system may be fitted with a flame 
screen. 

(b) Pressure-vacuum venting. A nor-
mally closed venting system fitted 
with a device to automatically limit 
the pressure or vacuum in the tank to 
design limits. Pressure-vacuum relief 
valves shall comply with the require-
ments of subpart 162.017 of this chapter. 
The required capacity of the venting 
system shall be in accordance with 
part 54 of this chapter. 

(c) Safety relief venting. A closed vent-
ing system fitted with a device to auto-
matically limit the pressure in the 
tank to below its maximum allowable 

working pressure. The maximum safety 
relief valve setting shall not exceed the 
maximum allowable working pressure 
of the tank. For cargoes carried at am-
bient temperatures, the minimum safe-
ty relief valve setting shall correspond 
to the saturated vapor pressure of the 
cargo at 105 °F if carried in an insu-
lated tank, or 115 °F if carried in an 
uninsulated tank. For cargoes carried 
below ambient temperature, the safety 
relief valve setting shall be selected to 
provide a suitable margin between nor-
mal operating pressure of the tank and 
the opening pressure of the valve but in 
no case shall it exceed the maximum 
allowable working pressure of the 
tank. The safety relief valves shall be 
of a type approved under subparts 
162.001 or 162.018 of subchapter Q of this 
chapter. The required capacity of the 
safety relief valves shall be in accord-
ance with the requirements of part 54 
of this chapter. 

(d) Rupture disks. (1) When required 
by the nature of the cargo, rupture 
disks may be installed in lieu of or in 
addition to other pressure limiting de-
vices in accordance with the require-
ments of § 54.15–13 of this chapter. 

(2) When a pressure-vacuum relief 
valve or safety relief valve normally 
protected by a rupture disk or breaking 
pin device is exposed to the cargo due 
to breakage of the disk, the valve shall 
be reinspected before being returned to 
service.

§ 151.15–6 Venting piping. 
(a) The back pressure in the relief 

valve discharge lines shall be taken 
into account when determining the 
flow capacity of the relief valve to be 
used. The back pressure in the dis-
charge line shall be limited to 10 per-
cent of the valve operating pressure or 
a compensating-type valve shall be 
used. Suitable provision shall be made 
for draining condensate which may ac-
cumulate in the vent piping. 

(b) [Reserved]

§ 151.15–10 Cargo gauging devices. 
This section contains definitions and 

requirements for types of gauging de-
vices specified in Table 151.05. 

(a) Open gauging. A gauging method 
which uses an opening in the cargo 
tank and which may expose the gauge 
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user to the cargo and its vapors. Exam-
ples of this type are gauge hatch, 
ullage hole. 

(b) Restricted. A gauging device which 
penetrates the cargo tank and which, 
in operation, causes or permits the re-
lease to the atmosphere of small quan-
tities of cargo vapor or liquid. The 
amount of cargo released is controlled 
by the small diameter of the tank pen-
etration opening and by a locally oper-
ated valve or similar closure device in 
that opening. When not in use, this 
type gauging device is closed to main-
tain the complete integrity of cargo 
containment. Examples of this type are 
rotary tube, fixed tube, slip tube, 
sounding tube. (See §§ 151.03–43 and 
151.15–10(g).) 

(c) Closed. A gauging device which 
penetrates the cargo tank, but which is 
part of a closed system maintaining 
the complete integrity of cargo con-
tainment. This device is designed and 
installed so as not to release cargo liq-
uid or vapor in any amount to the at-
mosphere. Examples of this type are 
automatic float, continuous tape (mag-
netic coupled), sight glass (protected), 
electronic probe, magnetic, differential 
pressure cell. 

(d) Isolated or indirect. A gauging 
method or device which is isolated 
from the tank (no penetration of the 
tank shell) and which may employ an 
indirect measurement to obtain the de-
sired quantity. Examples of this type 
are weighing of cargo, sonic depth 
gauge (without penetration of tank 
shell), pipe flow meter. 

(e) All gauging devices and related 
fixtures which form a part of the cargo 
containment barrier shall be of suit-
able material and shall be designed for 
the pressure and temperature of the 
cargo in accordance with the require-
ments of Subchapter F of this chapter. 

(f) Use of restricted gauging devices. (1) 
When required in Table 151.05, cargoes 
carried under pressure shall have re-
stricted gauging devices designed so 
that the maximum bleed valve opening 
is not larger than 0.055;inch; diameter, 
unless provided with an excess flow 
valve. Sounding tubes are prohibited 
for use with cargoes having a vapor 
pressure in excess of 14.7 p.s.i.a. at 115 
°F, if carried in an uninsulated tank, or 

at 105 °F, if carried in an insulated 
tank. 

(2) When utilizing a sounding tube, 
the cargo tank vent system shall be de-
signed to prevent the discharge of 
cargo through the sounding tube due to 
pressure build up in the cargo tank 
vapor space. (See § 151.03–43) When car-
goes carried at atmospheric pressure 
are required to have a restricted gaug-
ing device, open gauges may be pro-
vided in addition to restricted gauges 
for this type of cargo. However, open 
gauges may not be used while cargo 
transfer operations are actually being 
performed. 

(g) Fixed tube gauges are not accept-
able as primary means of gauging. 
They may be used as a check on the 
calibration of other gauging devices. 

(h) For pressure-vessel type tanks, 
each automatic float, continuous read-
ing tape or similar type gauge not 
mounted directly on the tank or dome 
shall be fitted with a shutoff device lo-
cated as close to the tank as prac-
ticable. When an automatic float gaug-
ing device, which gauges the entire 
height of the tank, is used, a fixed tube 
gauge set in the range of 85 percent to 
90 percent of the water capacity of the 
tank shall be provided in addition as a 
means of checking the accuracy of the 
automatic float gauge, or other alter-
nate means acceptable to the Com-
mandant may be used. 

(i) Gauge glasses of the columnar 
type are prohibited. 

(j) Flat sight glasses may be used in 
the design of automatic float contin-
uous reading tape gauges. However 
such glasses shall be made of high 
strength material, suitable for the op-
erating temperatures, of not less than 
one-half inch in thickness and ade-
quately protected by a metal cover.

Subpart 151.20—Cargo Transfer

§ 151.20–1 Piping—general. 

(a) Cargo piping systems shall be ar-
ranged and fabricated in accordance 
with this section and Subchapter F. 
The class of piping system required for 
a specific cargo shall be as listed in 
Table 151.05 as a minimum; however, a 
higher class may be required when the 
actual service temperature or pressure 
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so dictates. See Table 56.04–2 of this 
chapter. 

(b) Piping system components shall 
be suitable for use with the cargoes for 
which the barge is certificated, and 
shall be of materials listed in Sub-
chapter F of this chapter, or such other 
material as the Commandant may spe-
cifically approve. All piping materials 
shall be tested in accordance with the 
requirements of Subchapter F of this 
chapter. The valve seat material, pack-
ing, gaskets, and all other material 
which comes into contact with the 
cargo shall be resistant to the chemical 
action of the cargoes for which the 
barge is certificated. 

(c) Cargo piping systems, when sub-
ject to corrosive attack of the cargo, 
and when serving cargo tanks which 
are required by this subchapter to be 
lined or coated, shall be constructed of, 
lined or coated with corrosion-resist-
ant material. Vent systems shall be 
similarly constructed, lined, or coated 
up to and including the vent control 
device. 

(d) All piping systems components 
shall have a pressure rating at oper-
ating temperature (according to the 
applicable American National Stand-
ards Institute, Inc., pressure/tempera-
ture relations) not less than the max-
imum pressure to which the system 
may be subjected. Piping which is not 
protected by a relief valve, or which 
can be isolated from its relief valve, 
shall be designed for the greatest of: 

(1) The cargo vapor pressure at 115 
°F. 

(2) The maximum allowable working 
pressure of the cargo tank. 

(3) The pressure of the associated 
pump or compressor relief valve. 

(4) The total discharge head of the as-
sociated pump or compressor where a 
discharge relief valve is not used. 
The escape from cargo piping system 
relief valves shall be run to venting 
system or to a suitable recovery sys-
tem. Provisions shall be made for pres-
sure relief of all piping, valves, fit-
tings, etc., in which excessive pressure 
build-up may occur because of an in-
crease in product temperature. 

(e) Provisions shall be made by the 
use of offsets, loops, bends, expansion 
joints, etc., to protect the piping and 
tank from excessive stress due to ther-

mal movement and/or movements of 
the tank and hull structure. Expansion 
joints shall be held to a minimum and 
where used shall be subject to indi-
vidual approval by the Commandant. 

(f) Low temperature piping shall be 
isolated from the hull structure. Where 
necessary, arrangements to provide for 
the protection of the hull structure 
from leaks in low temperature systems 
in way of pumps, flanges, etc., shall be 
provided. 

(g) Connections to tanks shall be pro-
tected against mechanical damage and 
tampering. Underdeck cargo piping 
shall not be installed between the out-
board side of cargo containment spaces 
and the skin of the barge, unless provi-
sion is made to maintain the minimum 
inspection and collision protection 
clearances (where required) between 
the piping and the skin. Cargo piping 
which is external to tanks, and is in-
stalled below the weather deck shall be 
joined by welding, except for flanged 
connections to shutoff valves and ex-
pansion joints. 

(h) Piping shall enter independent 
cargo tanks above the weatherdeck, ei-
ther through or as close to the tank 
dome as possible. 

(i) Horizontal runs of cargo piping on 
integral tank barges may be run above 
or below the weatherdeck. When run 
below the weatherdeck, the following 
are applicable: 

(1) Horizontal runs located entirely 
within integral cargo tanks shall be 
fitted with a stop valve, located inside 
the tank that is being serviced and op-
erable from the weatherdeck. There 
shall be cargo compatibility in the 
event of a piping failure. 

(2) Horizontal runs of cargo piping in-
stalled in pipe tunnels may penetrate 
gravity type tanks below the 
weatherdeck: Provided, That each pene-
tration is fitted with a stop valve oper-
able from the weatherdeck. If the tun-
nel is directly accessible from the 
weatherdeck without penetrating the 
cargo tank, the stop valve shall be lo-
cated on the tunnel side. If the tunnel 
is not accessible from the weatherdeck, 
the valve shall be located on the tank 
side of the penetration. 
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(3) The tunnel shall comply with all 
tank requirements for construction, lo-
cation, ventilation, and electrical haz-
ard. There shall be cargo compatibility 
in the event of a piping failure. 

(4) The tunnel shall have no other 
openings except to the weatherdeck or 
a cargo pumproom.

§ 151.20–5 Cargo system valving re-
quirements. 

For the purpose of adequately con-
trolling the cargo, both under normal 
operating and casualty conditions, 
every cargo piping system shall be pro-
vided with one of the following sets of 
control valves and meet the require-
ments listed below. Cargo tanks, 
whether gravity or pressure vessel 
type, for cargoes having a saturated 
vapor pressure of 10 pounds per square 
inch gauge or less at 115 °F (105 °F if 
the tank is insulated) shall be provided 
with a valving system designated as 
Gravity–1. Cargo tanks, whether grav-
ity or pressure vessel type, for cargoes 
which are carried below ambient tem-
perature and whose vapor pressure is 
maintained at 10 pounds per square 
inch gauge or below shall be provided 
with a valving system designated as 
Gravity–2. Cargo tanks for cargoes 
which have vapor pressures above 10 
p.s.i.g. at 115 °F (105 °F if tank is insu-
lated) shall be provided with a valving 
system designated as Pressure–1. Cargo 
tanks for cargoes which have vapor 
pressures above 10 pounds per square 
inch gauge at 115 °F (105 °F if tank is 
insulated) and which require greater 
protection due to their hazardous char-
acteristics shall be provided with a 
valving system designated as Pressure–
2. The requirements of paragraphs (a) 
through (d) of this section for stop 
valves or excess flow valves to be fitted 
at tank penetrations are not applicable 
to nozzles at which pressure vacuum or 
safety relief valves are fitted. 

(a) Gravity–1 (G–1). (1) One manually 
operated stop valve shall be installed 
on each tank filling and discharge line, 
located near the tank penetration. 

(2) One stop valve or blind flange 
shall be installed at each cargo hose 
connection. When a cargo hose connec-
tion is in use, it shall be provided with 
a stop valve; which may be part of the 
vessel’s equipment or may be part of 

the shore facility and attached to the 
barge end of the loading hose. When a 
cargo hose connection is not in use, it 
may be secured with a blind flange. 

(3) If individual deepwell pumps are 
used to discharge the contents of each 
cargo tank, and the pumps are provided 
with a remote shutdown device, a stop 
valve at the tank is not required on the 
tank discharge line. 

(b) Gravity–2 (G–2). (1) One manually 
operated stop valve shall be installed 
on each tank penetration, located as 
close as possible to the tank. 

(2) One remote operated, quick clos-
ing shut-off valve shall be installed at 
each cargo hose connection. 

(3) A remote shutdown device shall be 
installed for all cargo handling ma-
chinery. 

(c) Pressure–1 (P–1). (1) One manually 
operated stop valve and one excess flow 
valve shall be installed on each tank 
penetration, located as close as pos-
sible to the tank. 

(2) One manually operated stop valve 
shall be installed at each cargo hose 
connection, when in use. 

(d) Pressure–2 (P–2). (1) One manually 
operated stop valve and one excess flow 
valve shall be installed at each tank 
penetration, located as close as pos-
sible to the tank. 

(2) One remote operated quick clos-
ing shutoff valve shall be installed at 
each cargo hose connection when in 
use. 

(3) No tank penetration shall be less 
than 1 inch diameter. 

(e) Cargo tank penetrations which 
are connections for gauging or meas-
uring devices need not be equipped 
with excess flow or remote operated 
quick closing valves provided that the 
opening is constructed so that the out-
ward flow of tank contents shall not 
exceed that passed by a No. 54 drill size 
(0.055–inch diameter). 

(f) The control system for any re-
quired quick closing shutoff valves 
shall be such that the valves may be 
operated from at least two remote lo-
cations on the vessel; if means of fire 
protection is required by Table 151.05, 
the control system shall also be pro-
vided with fusible elements designed to 
melt between 208 °F and 220 °F, which 
will cause the quick closing shutoff 
valves to close in case of fire. Quick 
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closing shutoff valves shall be of the 
fail-closed (closed on loss of power) 
type and be capable of local manual op-
eration. Quick closing shutoff valves 
shall operate from full open to full 
closed under all service conditions in 
not more than 10 seconds, without 
causing excessive pressure surges. 

(g) Excess flow valves, where re-
quired, shall close automatically at the 
rated closing flow of vapor or liquid as 
tested and specified by the manufac-
turer. The piping, including fittings, 
valves, and appurtenances protected by 
an excess flow valve, shall have a 
greater capacity than the rated closing 
flow of the excess flow valve. Excess 
flow valves may be designed with a by-
pass not to exceed 0.040–inch diameter 
opening to allow equalization of pres-
sure, after an operating shutdown. 

(h) Suitable means shall be provided 
to relieve the pressure and remove liq-
uid contents from cargo lines and hoses 
to the cargo tank or other safe location 
prior to effecting disconnections.

§ 151.20–10 Cargo system instrumenta-
tion. 

(a) Each tank operated at other than 
ambient temperature shall be provided 
with at least one remote reading tem-
perature sensor located in the liquid 
phase of the cargo. The temperature 
gauge shall be located at the cargo 
handling control station or another ap-
proved location. 

(b) Where required, each tank 
equipped with safety relief valves shall 
be fitted with a pressure gauge which 
shall be located at the cargo handling 
control station or at another approved 
location.

§ 151.20–15 Cargo hose if carried on 
the barge. 

(a) Liquid and vapor line hose used 
for cargo transfer shall be of suitable 
material resistant to the action of the 
cargo. Hose shall be suitable for the 
temperatures to which it may be sub-
jected and shall be acceptable to the 
Commandant. 

(b) Hose subject to tank pressure, or 
the discharge pressure of pumps or 
vapor compressors, shall be designed 
for a bursting pressure of not less than 
5 times the maximum safety relief 
valve setting of the tank, pump, or 

compressor, whichever determines the 
maximum pressure to which the hose 
may be subjected in service. 

(c) Each new type of cargo hose, com-
plete with end fittings, shall be proto-
type tested to a pressure not less than 
five times its specified maximum work-
ing pressure. The hose temperature 
during this prototype test shall dupli-
cate the intended extreme service tem-
perature. Thereafter, each new length 
of cargo hose produced shall be 
hydrostatically tested at ambient tem-
perature to a pressure not less than 
twice its maximum working pressure 
nor more than two-fifths its bursting 
pressure. The hose shall be marked 
with its maximum working pressure, 
and if used in other than ambient tem-
perature service, its maximum or min-
imum temperature.

§ 151.20–20 Cargo transfer methods. 

(a) Cargo transfer may be accom-
plished by means of gravity, pumping, 
vapor or gas pressurization, or fluid 
displacement unless otherwise provided 
in Subpart 151.50 of this part. 

(b) Vapor or gas pressurization may 
be used only in transferring cargo from 
pressure vessel type cargo tanks. The 
pressurizing vapor or gas lines shall be 
provided with safety relief device in 
the lines set to open at a pressure no 
greater than 90 percent of the set pres-
sure of the cargo tank safety relief 
valve. The pressurizing line shall be 
fitted with a stop valve at the tank, 
and a check valve to prevent the acci-
dental release of cargo through the 
pressure line. 

(c) Fluid displacement is permitted 
with either gravity or pressure vessel 
type cargo tanks. The displacing fluid 
shall enter the tank under low relative 
pressure. The fluid entry line shall be 
fitted with a safety relief valve set to 
lift at a pressure no higher than 80 per-
cent of the cargo tank safety relief 
valve setting. 

(d) When cargo vapors are flammable, 
combustible or toxic, cargo filling lines 
entering the top of the tank shall lead 
to a point at or near the bottom. Spray 
filling lines, discharging near the top 
of the tank, may be fitted in lieu of, or 
in addition to, the above cargo filling 
lines.
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Subpart 151.25—Environmental 
Control

§ 151.25–1 Cargo tank. 
When carrying certain commodities 

regulated by this subchapter, one of 
the following types of cargo protection 
may be required, within the main cargo 
tank, and in some cases, in the space 
between the primary and secondary 
barriers. 

(a) Inerted. All vapor spaces within 
the cargo tank are filled and main-
tained with a gas or vapor which will 
not support combustion and which will 
not react with the cargo. 

(b) Padded. All vapor spaces within 
the cargo tanks are filled and main-
tained with a liquid, gas (other than 
air), or vapor which will not react with 
the cargo. 

(c) Ventilated (forced). Vapor space 
above the liquid surface in the tank is 
continuously swept with air by means 
of blowers or other mechanical devices 
requiring power. 

(d) Ventilated (natural). Vapor space 
above the liquid surface in the tank is 
continuously swept with atmospheric 
air without the use of blowers or other 
mechanical devices requiring power 
(e.g., ‘‘chimney-effect’’ ventilation). 

(e) Dry. All vapor space within the 
cargo tank is filled and maintained 
with a gas or vapor containing no more 
than 100 ppm water. 

[CFGR 70–10, 35 FR 3714, Feb. 25, 1970, as 
amended by CGD 88–100, 54 FR 40040, Sept. 29, 
1989]

§ 151.25–2 Cargo handling space. 
Pump rooms, compressor rooms, re-

frigeration rooms, heating rooms, in-
strument rooms or other closed spaces 
regularly entered by operating per-
sonnel, in which work is performed on 
the cargo or in which the cargo move-
ment is locally controlled, may be re-
quired to be fitted with one of the fol-
lowing types of ventilation: 

(a) Forced ventilation. The forced ven-
tilation system shall be designed to in-
sure sufficient air movement through 
these spaces to avoid the accumulation 
of toxic or flammable vapors and to in-
sure sufficient oxygen to support life, 
and, in any event, the ventilation sys-
tem shall have a minimum capacity 

sufficient to permit a change of air 
every 3 minutes. 

(b) Natural ventilation. The natural 
ventilation system shall be designed to 
insure sufficient air movement to 
avoid the accumulation of toxic or 
flammable vapors and to insure suffi-
cient oxygen to support life.

Subpart 151.30—Portable Fire 
Extinguishers

§ 151.30–1 Type. 

When required by Table 151.05, ap-
proved portable fire extinguishers shall 
be installed in accordance with Sub-
part 34.50 of this chapter. The fire ex-
tinguishing media shall be dry chem-
ical or other suitable agent for all loca-
tions.

Subpart 151.40—Temperature or 
Pressure Control Installations

§ 151.40–1 Definitions. 

This section defines the various 
methods by which the cargo may be 
heated or cooled. 

(a) Boiloff. Cargo pressure and tem-
peratures are maintained by permit-
ting the cargo to boil naturally and the 
cargo vapor thus generated removed 
from the tank by venting. 

(b) External cargo cooling—(1) Cargo 
vapor compression. A refrigeration sys-
tem in which the cargo vapors gen-
erated within the tank are withdrawn, 
compressed, and the lower energy 
vapor or its condensate returned to the 
tank. 

(2) External heat exchange. A refrig-
eration system in which the cargo 
vapor or liquid is cooled outside the 
cargo tanks by being passed through a 
heat exchanger. Refrigeration is not 
accomplished by direct compression of 
the cargo. 

(c) Internal heat exchange. A refrig-
eration system in which a cooling fluid 
is passed through heat transfer coils 
immersed in the cargo tank liquid or 
vapor phases. 

(d) Tank refrigeration. A refrigeration 
system in which the cooling fluid is 
passed around the cargo tank exterior 
in order to remove heat from the tank 
or its surroundings. 
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(e) No refrigeration. A system that al-
lows the liquefied gas to warm up and 
increase in pressure. The insulation 
and tank design pressure shall be ade-
quate to provide for a suitable margin 
for the operating time and tempera-
tures involved. 

(f) Tank heating. (1) A system in 
which the cargo is heated by means of 
steam or other heat transfer fluid run-
ning through coils within or around 
the tank. The cargo itself does not 
leave the tank. 

(2) A recirculating system in which 
the cargo leaves the tank, is pumped 
through a heater and then returned to 
the tank.

§ 151.40–2 Materials. 
Materials used in the construction of 

temperature or pressure control sys-
tems shall be suitable for the intended 
application and meet the requirements 
of Subchapter F and the Special Re-
quirements section of this subchapter.

§ 151.40–5 Construction. 
Construction of machinery or equip-

ment, such as heat exchangers, con-
densers, piping, etc., associated with 
temperature or pressure control sys-
tems shall meet the requirements of 
Subchapter F of this chapter. The elec-
trical portions of these installations 
shall meet the requirements of Sub-
chapter J of this chapter.

§ 151.40–10 Operational requirements. 
Control systems, required by Table 

151.05 shall be provided with an audible 
or visual high cargo temperature or 
high cargo pressure alarm which is dis-
cernible at the towboat. The alarm 
shall operate when either the pressure 
or the temperature exceeds the oper-
ating limits of the system. The alarm 
may monitor either pressure or tem-
perature, but must be independent of 
the control system.

§ 151.40–11 Refrigeration systems. 
(a) Boiloff systems. The venting of 

cargo boiloff to atmosphere shall not 
be used as a primary means of tempera-
ture or pressure control unless specifi-
cally authorized by the Commandant. 

(b) Vapor compression, tank refrig-
eration, and secondary refrigeration 
systems: The required cooling capacity 

of refrigeration systems shall be suffi-
cient to maintain the cargo at design 
operating conditions with ambient 
temperature of 115 °F still air and 90 °F 
still water. The number and arrange-
ment of compressors shall be such that 
the required cooling capacity of the 
system is maintained with one com-
pressor inoperative. Portions of the 
system other than the compressors 
need not have standby capacity.

Subpart 151.45—Operations

§ 151.45–1 General. 

(a) Barges certificated as tank barges 
(Subchapter D of this chapter) or cargo 
barges (Subchapter I of this chapter) 
for the carriage of cargoes regulated by 
this subchapter shall meet all applica-
ble requirements for operations in the 
appropriate subchapter; in addition, re-
quirements prescribed in this subpart 
shall apply to either type of certifi-
cation. 

(b) [Reserved]

§ 151.45–2 Special operating require-
ments. 

(a) The requirements of this section 
shall apply to all barges carrying in 
bulk any cargoes regulated by this sub-
chapter; however, the provisions of this 
section are not applicable to such 
barges when empty and gas-freed. 

(b) When it is necessary to operate 
box or square-end barges as lead barges 
of tows, the person in charge of the 
towing vessel shall control the speed to 
insure protection against diving and 
swamping of such barges, having due 
regard to their design and freeboard, 
and to the operating conditions. 

(c) No cargo tank hatch, ullage hole, 
or tank cleaning openings shall be 
opened or remain open except under 
the supervision of the person in charge, 
except when the tank is gas free. 

(d) Barges, when tendered to the car-
rier for transportation, shall have all 
bilges and void spaces (except those 
used for ballasting) substantially free 
of water. Periodic inspections and nec-
essary pumping shall be carried out to 
insure maintenance of such water-free 
condition in order to minimize the free 
surface effects, both in longitudinal 
and transverse directions. Except when 
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otherwise considered necessary for in-
spection or pumping, all hatch covers 
and other hull closure devices for void 
spaces and hull compartments other 
than cargo spaces shall be closed and 
secured at all times. 

(e) Cargo signs and cards. (1) Warning 
signs shall be displayed on the vessel, 
port and starboard, facing outboard 
without obstructions, at all times ex-
cept when the vessel is gas free. The 
warning sign shall be rectangular and a 
minimum of 3 feet wide and 2 feet high. 
It shall be of sufficient size to accom-
modate the required alerting informa-
tion, which shall be shown in black 
block style letters and numerals (char-
acters) at least 3 inches high on a 
white background. The minimum spac-
ing between adjacent words and lines of 
characters shall be 2 inches. The min-
imum spacing between adjacent char-
acters shall be one-half inch. All char-
acters shall have a minimum stroke 
width of one-half inch and shall be a 
minimum of 2 inches wide, except for 
the letters ‘‘M’’ and ‘‘W’’, which shall 
be a minimum of 3 inches wide, and ex-
cept for the letter ‘‘I’’ and the Numeral 
‘‘1’’, which may be 1⁄2–inch wide. The 
signs shall have a 2–inch minimum 
white border clear of characters. The 
signs shall be maintained legible. The 
alerting information shall include the 
following:

WARNING 

DANGEROUS CARGO 

(This sign may be covered or removed 
when Subchapter O commodities are not 
being carried.) 

NO VISITORS 

NO SMOKING 

(This sign may be removed or covered 
when the commodity is not flammable or 
combustible.) 

NO OPEN LIGHTS 

(This sign may be removed or covered 
when the commodity is not flammable or 
combustible.)

(2)(i) Names and locations of all car-
goes will be displayed in a readily dis-
cernible manner on all barges carrying 
one or more commodities regulated by 
this subchapter. This may be an indi-
vidual sign at or on each tank or by a 

single sign similar to the following ex-
ample:

Tank No. Cargo

IP ................................................................................ /xxxx/
IS ................................................................................ /xxxx/
2P ............................................................................... /xxxx/
2S ............................................................................... /xxxx/

These signs may be printed, hand-
written, permanent or changeable, but 
be visible and readable at all times. 
These signs should be as readable, as 
those specified in paragraph (e)(1) of 
this section. Cargoes regulated by 
other subchapters will be included 
whenever carried simultaneously with 
commodities regulated by this sub-
chapter. 

(ii) When the dangerous cargo barge 
is carrying only a single product, the 
Warning Sign required by paragraph 
(e)(1) of this section can be considered 
as meeting the requirements for the 
cargo location sign. The name of the 
commodity shall be added to the Warn-
ing Sign. 

(3) A cargo information card for each 
cargo regulated by this subchapter 
shall be carried on the bridge or in the 
pilot house of the towing vessel, read-
ily available for use by the person in 
charge of the watch. This information 
card shall also be carried aboard the 
barge, mounted near the Warning Sign 
required by paragraph (e)(1) of this sec-
tion, in such position as to be easily 
read by a man standing on the deck of 
the barge. The minimum card size shall 
be 7″×91⁄2″. The card shall have legible 
printing on one side only. The card 
shall be laminated in clear plastic or 
otherwise made weatherproof. The fol-
lowing data shall be listed: 

(i) Cargo identification and characteris-
tics. Identification of the cargo, as list-
ed in Table 151.05, its appearance and 
odor. A statement of the hazards in-
volved and instructions for the safe 
handling of the cargo and, as applica-
ble, the need for special cargo environ-
ments. 

(ii) Emergency procedures. Precautions 
to be observed in the event of spills, 
leaks, or equipment or machinery 
breakdown and/or uncontrolled release 
of the cargo into the waterway or at-
mosphere. Precautions to be observed 
in the event of exposure of personnel to 
toxic cargoes. 
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(iii) Firefighting procedures. Pre-
cautions to be observed in the event of 
a fire occurring on or adjacent to the 
barge, and enumeration of firefighting 
media suitable for use in case of a 
cargo fire. 

(f) Surveillance. During the time the 
cargo tanks contain any amount of liq-
uid or gaseous dangerous cargoes re-
quiring Type I or Type II barge hulls, 
the barge shall be under surveillance, 
as set forth in this paragraph: 

(1) The licensed operator, person in 
command, and mate of a vessel towing 
a tank barge that need not be manned, 
and each of them, shall be responsible 
for monitoring the security and integ-
rity of the tank barge and for ensuring 
adherence to proper safety precautions. 
These responsibilities include, but are 
not limited to— 

(i) Ensuring that every tank barge 
added to the tow has all tank openings 
properly secured; has its freeing-ports 
and scuppers, if any, unobstructed; 
meets any loadline or freeboard re-
quirements; and neither leaks cargo 
into the water, voids, or cofferdams nor 
leaks water into the tanks, voids, or 
cofferdams; 

(ii) Ensuring that every tank barge 
in the tow is properly secured within 
the tow; 

(iii) Ensuring that periodic checks 
are made of every tank barge in the 
tow for leakage of cargo into the 
water, voids, or cofferdams and for 
leakage of water into the tanks, voids, 
or cofferdams; 

(iv) Knowing the cargo of every tank 
barge in the tow, all hazards associated 
with the cargo, and what to do on dis-
covery of a leak; 

(v) Ensuring that the crew of the ves-
sel know the cargo of every tank barge 
in the tow, all hazards associated with 
the cargo, and what to do on discovery 
of a leak; 

(vi) Reporting to the Coast Guard 
any leaks from a tank barge in the tow 
into the water, as required by 33 CFR 
151.15; and 

(vii) Ensuring that the crew of the 
vessel and other personnel in the vicin-
ity of the tank barges in the tow follow 
the proper safety precautions for tank 
vessels, and that no activity takes 
place in the vicinity of the barges that 
could create a hazard. 

(2) A towing vessel engaged in trans-
porting such unmanned barges shall 
not leave them unattended. When a 
barge is moored, but not gas free, it 
shall be under the care of a watchman 
who may be a member of the com-
plement of the towing vessel, or a ter-
minal employee, or other person. This 
person shall be responsible for the se-
curity of the barge and for keeping un-
authorized persons off the barge. Such 
person shall be provided with, read, and 
have in his possession for ready ref-
erence the information cards required 
by paragraph (e) of this section. 

(g) All cargo hatches shall be closed, 
dogged down, or otherwise tightly se-
cured. 

[CFGR 70–10, 35 FR 3714, Feb. 25, 1970, as 
amended by CGD 88–100, 54 FR 40040, Sept. 29, 
1989; CGD 79–116, 60 FR 17158, Apr. 4, 1995]

§ 151.45–3 Manning. 
Except as provided for in this sec-

tion, barges need not be manned unless 
in the judgment of the Officer in 
Charge, Marine Inspection, such man-
ning is necessary for the protection of 
life and property and for safe operation 
of the vessel. Vessels requiring man-
ning for safe operation shall be subject 
to additional requirements as deter-
mined by the Commandant. Towing 
vessels, while towing barges which are 
not required to be manned, shall be 
provided with and have on board the 
information card required by § 151.45–
2(e)(3). This card shall be in the posses-
sion of the master or person in charge.

§ 151.45–4 Cargo-handling. 
(a) On a United States tank barge 

subject to inspection— 
(1) The owner and operator of the 

vessel, and his or her agent, and each 
of them, shall ensure that no transfer 
of liquid cargo in bulk or cleaning of a 
cargo tank takes place unless under 
the supervision of a qualified person 
designated as the person in charge of 
the transfer or the cleaning under Sub-
part C of 33 CFR part 155. 

(2) The person in charge of the trans-
fer shall ensure that enough qualified 
personnel are on duty to safely transfer 
liquid cargo in bulk or to safely clean 
cargo tanks. 

(b) Closing of sea and ballast valves. 
All sea and ballast valves are to be 
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properly aligned and lashed, or sealed 
in their correct position prior to begin-
ning cargo transfer operations. Under 
no circumstances shall such valves be 
secured by locks. 

(c) Connecting for cargo transfer. (1) 
Movement of the vessel shall be consid-
ered when making the cargo connec-
tions to insure safe cargo transfer. 
Suitable material shall be used in 
joints and in couplings when making 
connections to insure that they are 
tight. Under no circumstances shall 
less than three bolts be used in a bolted 
flanged coupling. 

(2) When cargo connections are sup-
ported by the vessel’s tackle, the per-
son in charge of the transfer operations 
shall inspect the vessel to insure that 
sufficient tackles are used. 

(3) Pans or buckets shall be placed 
under cargo hose connections. 

(4) Cargo transfer operations for any 
cargo requiring a PV or safety relief 
venting device in Table 151.05 shall be 
performed with cargo hatch covers 
closed. 

(d) Inspection prior to transfer of cargo. 
Prior to the transfer of cargo, the per-
son in charge of the transfer operation 
shall inspect the barge and other cargo 
equipment to assure himself that the 
following conditions exist: 

(1) The Certificate of Inspection is 
endorsed for the products to be loaded. 
Loading restrictions, if any, should be 
noted. 

(2) Warning signs are displayed as re-
quired. 

(3) Cargo information cards for the 
product are aboard. 

(4) No repair work in way of cargo 
space is being carried out. 

(5) Cargo connections and hatch cov-
ers conform with the provisions of 
paragraph (c) of this section and cargo 
valves are properly set. 

(6) All connections for cargo transfer 
have been made to the vessel’s fixed 
pipeline system. 

(7) In transferring flammable or com-
bustible cargoes, there are no fires or 
open flames present on the deck, or in 
any compartment which is located on, 
facing, open or adjacent to the part of 
the deck on which cargo connections 
have been made. 

(8) The shore terminal or other tank 
vessel concerned has reported itself in 
readiness for transfer of cargo. 

(9) All sea valves are properly set and 
those connected to the cargo piping are 
closed. 

(10) When transferring flammable or 
combustible cargoes that a determina-
tion was made as to whether or not 
boiler and/or galley fires can be main-
tained with reasonable safety. 

(e) Duties of the person in charge dur-
ing transfer operations. The person in 
charge of the transfer operations shall 
control the operations as follows: 

(1) Supervise the operation of the 
cargo system valves. 

(2) Start transfer of cargo slowly. 
(3) Observe cargo connections and 

hose for leakage. 
(4) Observe operating pressure on 

cargo systems. 
(5) Comply with loading limitations 

placed on the vessel by the Certificate 
of Inspection, if, any, for the purpose of 
not overloading individual tanks or the 
vessel. 

(6) Observe the loading rate for the 
purpose of avoiding overflow of the 
tanks. 

(f) Cargo transfer operations shall 
not be started or, if started, shall be 
discontinued under the following condi-
tions: 

(1) During severe electrical storms. 
(2) If a fire occurs on the barge, the 

wharf or in the immediate vicinity. 
(3) If potentially dangerous leakage 

occurs. 
(g) No vessel shall come alongside or 

remain alongside a barge in way of its 
cargo tanks while it is transferring 
cargo unless the conditions then pre-
vailing are mutually acceptable to the 
persons in charge of cargo handling. 

(h) Auxiliary steam, air, fuel, or electric 
current. When discharging cargo from 
one or more barges, the towing vessel 
may furnish steam, air, fuel, or electric 
current for pumps on barges or dock, 
but in no case shall the cargo pass 
through or over the towing vessel. 

(i) Termination of transfer operations. 
When transfer operations are com-
pleted, the valves on cargo connections 
on the vessel shall be closed. The cargo 
connections shall be drained of cargo. 

(j) Transfer of other cargo or stores on 
a barge. (1) Packaged goods, freight, 
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and ship’s stores shall not be loaded or 
discharged during the loading of flam-
mable cargoes except by permission of 
the person in charge of the transfer op-
eration. Explosives shall not be loaded 
or carried on any barge containing 
products regulated by this subchapter. 

(2) Where package and general cargo 
is carried directly over bulk cargo 
tanks, it shall be properly dunnaged to 
prevent chafing of metal parts and se-
curely lashed or stowed. 

(k) Transportation of other cargo or 
stores on barges. Barges may be per-
mitted to transport deck cargoes di-
rectly over bulk cargo spaces when the 
nature of such deck cargoes and the 
methods of loading and unloading same 
do not create an undue hazard. Such 
barges shall have their decks properly 
dunnaged to prevent chafing between 
the steel parts of the vessel and the 
deck cargo. 

(l) Deck construction must be ade-
quate to support the intended load. 
Provisions for carrying deck cargo 
shall be endorsed on the Certificate of 
Inspection by the Officer in Charge, 
Marine Inspection. 

(m) Emergencies. In case of emer-
gencies, nothing in the regulations in 
this subchapter shall be construed as 
preventing the person in charge of 
transfer operations from pursuing the 
most effective action in his judgment 
for rectifying the conditions causing 
the emergency. 

[CGFR 70–10, 35 FR 3714, Feb. 25, 1970; 35 FR 
6431, Apr. 22, 1970, as amended by CGD 75–59, 
45 FR 70273, Oct. 23, 1980; CGD 81–059, 54 FR 
151, Jan. 4, 1989; CGD 79–116, 60 FR 17158, Apr. 
4, 1995]

§ 151.45–5 Open hopper barges. 
(a) All open hopper barges not con-

structed or modified in conformance 
with the provisions of Subpart 151.10 of 
this part when carrying in bulk any 
cargoes regulated by this subchapter 
shall meet the provisions of this sec-
tion. However, the provisions of this 
section are not applicable to such 
barges when empty (not necessarily 
cleaned or gas-freed). 

(1) Except as otherwise provided in 
this section, no such open hopper type 
barge shall be placed as lead barge in 
any tow. These barges shall be placed 
in protected positions within the tow 

so that the danger from diving or 
swamping will be minimized. Where, 
due to operating conditions, compli-
ance with this paragraph is impossible, 
the provisions of paragraph (a)(3) of 
this section apply. The person in 
charge of the towing vessel shall be re-
sponsible for compliance with this 
paragraph. 

(2) No such open hopper type barge 
shall be moved from a loading facility 
unless all void spaces and bilges are 
substantially free of water. Periodic in-
spections and necessary pumping shall 
be carried out to insure the mainte-
nance of such water-free conditions, in 
order to minimize the free surface ef-
fect in both the longitudinal and trans-
verse directions. Except when consid-
ered necessary for inspection or pump-
ing, all hatch covers and other hull clo-
sure devices for void spaces and hull 
compartments shall be closed and se-
cured at all times. In the case of un-
manned barges, the person in charge of 
the towing vessel shall be deemed to be 
in charge of the barge, and all require-
ments to be carried out on the barge 
shall be carried out by or under the di-
rection of this person. 

(3) When an open hopper type barge is 
in an exposed position, such that pro-
tection from swamping provided by ad-
joining barges cannot be obtained from 
the location within the tow, it shall be 
the responsibility of the person in 
charge of the towing vessel to control 
speed so as to insure protection against 
diving and swamping of the barge, hav-
ing regard to its design and freeboard, 
and other operating conditions. 

(b) To show that special operating re-
quirements apply to a specific open 
hopper type barge, additional placards 
or signs shall be displayed in at least 
four different locations on the barge 
when the cargoes subject to this part 
are carried in any form in the cargo 
tanks. The placards or signs shall be 
posted on the barge approximately 
amidships on each side and near the 
centerline fore and aft facing outboard. 
Racks, or other suitable means for 
mounting such placards or signs, shall 
be so arranged as to provide clear visi-
bility and shall be protected from be-
coming readily damaged or obscured. 
The placards or signs shall be at least 
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equal in dimensions to the DOT stand-
ard tank car ‘‘Dangerous’’ placard (103⁄4 
inches square or larger) and shall dis-
play a circle (10 inches in diameter or 
larger) with alternating quadrants of 
white and red, and so mounted that the 
red quadrants are centered on the 
vertical axis. The shipper and/or owner 
of the barge shall be responsible for the 
installation of the required placards or 
signs, including maintenance of them 
while such barge is in temporary stor-
age with cargo aboard. The person in 
charge of the towing vessel shall be re-
sponsible for the continued mainte-
nance of the placards or signs while 
such barge is in transit.

§ 151.45–6 Maximum amount of cargo. 
(a) Tanks carrying liquids or lique-

fied gases at ambient temperatures 
regulated by this subchapter shall be 
limited in the amount of cargo loaded 
to that which will avoid the tank being 
liquid full at 105 °F if insulated, or 115 
°F if uninsulated. If specific filling den-
sities are designated in Subpart 151.50 
of this part, they shall take precedence 
over that noted above. 

(b) Refrigerated and semirefrigerated 
tanks shall be filled so that there is an 
outage of at least 2 percent of the vol-
ume of the tank at the temperature 
corresponding to the vapor pressure of 
the cargo at the safety relief valve set-
ting. A reduction in the required out-
age may be permitted by the Com-
mandant when warranted by special de-
sign considerations. Normally, then, 
the maximum volume to which a tank 
may be loaded is:

VL=0.98drV÷dL

where:
VL=Maximum volume to which tank may be 

loaded. 
V =Volume of tank. 
dr=Density of cargo at the temperature re-

quired for a cargo vapor pressure equal to 
the relief valve setting. 

dL=Density of cargo at the loading tempera-
ture and pressure.

§ 151.45–7 Shipping papers. 
Each barge carrying dangerous cargo 

shall have on board a bill of lading, 
manifest, or shipping document giving 
the name of shipper, location of the 
loading point, and the kind, grade, and 
approximate quantity by compartment 

of each cargo in the barge. Such mani-
fest or bills of lading may be made out 
by the shipper, master of the towing 
vessel, owner, or agent of the owner. 
However, in the case of unmanned 
barges the master of the towing vessel 
shall either have a copy of the shipping 
papers for each barge in his tow or he 
shall make an entry in the towing ves-
sel’s log book giving the name of the 
shipper, location where the barge was 
loaded, and the kind, grade, and quan-
tity of cargo by compartment in the 
barge. The barge shall not be delayed 
in order to secure the exact quantities 
of cargo.

§ 151.45–8 Illness, alcohol, drugs. 
A person who is under the influence 

of liquor or other stimulants, or is so 
ill as to render him unfit to perform 
service shall not be permitted to per-
form any duties on the barge.

§ 151.45–9 Signals. 
While fast to a dock, a vessel during 

transfer of bulk cargo shall display a 
red flag by day or a red light by night, 
which signal shall be so placed that it 
will be visible on all sides. When at an-
chor, a vessel during transfer of bulk 
cargo shall display a red flag by day, 
placed so that it will be visible on all 
sides. This flag may be metallic.

Subpart 151.50—Special 
Requirements

EDITORIAL NOTE: Nomenclature changes to 
Subpart 151.50 appear at 60 FR 50465, Sept. 29, 
1995 and at 61 FR 50732, Sept. 27, 1996.

§ 151.50–1 General. 
Special requirements found in this 

subpart pertain to specific cargoes and 
to similar groups of cargoes. These re-
quirements are in addition to and take 
precedence over any other require-
ments found in these regulations.

§ 151.50–5 Cargoes having toxic prop-
erties. 

When table 151.05 refers to this sec-
tion, the following apply: 

(a) [Reserved] 
(b) Independent tanks shall be de-

signed and tested for a head of at least 
8 feet above the top of the tank using 
the specific gravity of the product to 
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be carried. In addition, tank design cal-
culations shall demonstrate that the 
tank can withstand, without rupture, a 
single loading to the highest level to 
which the product may rise, if that ex-
ceeds 8 feet. In general, plate less than 
five-sixteenths inch in thickness shall 
not be used in the fabrication of inde-
pendent tanks unless otherwise ap-
proved. 

(c)(1) Cargo tanks transporting liq-
uids having a Reid vapor pressure ex-
ceeding 14 pounds per square inch abso-
lute or vented at a gauge pressure ex-
ceeding 4 pounds per square inch, or 
where air or water pressure is used to 
discharge the cargo, shall be fabricated 
as arc-welded unfired pressure vessels. 

(2) Unfired pressure vessel cargo 
tanks shall be designed for a pressure 
not less than the vapor pressure, in 
pounds per square inch gauge, of the 
lading at 115 °F, or the maximum air or 
water pressure used to discharge the 
cargo, whichever is greater, but in no 
case shall the design pressure of such 
tanks be less than 30 pounds per square 
inch gauge. 

(d) Piping. (1) The pumps and piping 
used for cargo transfer shall be inde-
pendent of all other piping. 

(2) Where multiple cargoes are car-
ried, and the cargo piping conveying 
cargoes covered under this section are 
led through cargo tanks containing 
other products, the piping shall be en-
cased in a tunnel. 

(3) Where cargo lines handling other 
products, or bilge and ballast piping 
are led through tanks containing car-
goes covered by this section, the piping 
shall be enclosed in a tunnel. 

(e) Gravity type cargo tanks shall be 
fitted with an approved pressure-vacu-
um relief valve of not less than 21⁄2-inch 
size, which shall be set at a pressure of 
not less than 3 pounds per square inch 
gauge, but not in excess of the design 
pressure of the tank. 

(f) The discharge fittings from each 
safety relief or pressure vacuum relief 
valve shall be directed in such a man-
ner as to not impinge on another tank, 
piping or any other equipment which 
would increase the fire hazard should 
burning products be discharged from 
the safety or pressure vacuum relief 
valve as a result of a fire or other cas-
ualty. In addition, the discharges shall 

be directed away from areas where it is 
likely that persons might be working 
and as remote as practicable from ven-
tilation inlets and ignition sources. A 
common discharge header may be em-
ployed if desired. The area near the dis-
charge fittings shall be clearly marked 
as a hazardous area. 

(g) A means shall be provided for ei-
ther the reclamation or safe venting of 
vapors during the loading and unload-
ing operations. For this purpose the 
safety relief or pressure vacuum relief 
valve shall be provided with a valved 
bypass to a vapor return line shore 
connection which shall be used when-
ever vapor return shore facilities are 
available. In the event vapors must be 
vented to the atmosphere, a vent riser 
shall extend at least 12 feet above the 
highest level accessible to personnel. 
The vent riser may be collapsible for 
ease of stowage when not in use. Vapor 
return lines or vent risers for tanks 
carrying the same class product may 
be connected to a common header sys-
tem if desired. Tanks carrying cargoes 
covered by this section shall be vented 
independent of tanks carrying other 
products. 

(h) The pump room ventilation outlet 
duct exhausts shall terminate at a dis-
tance of at least 6 feet above the en-
closed space or pump room and at least 
6 feet from any entrance to the interior 
part of the vessel. The discharge end of 
the exhaust ducts shall be located so as 
to preclude the possibility of recircu-
lating contaminated air through the 
pump room, or other spaces where per-
sonnel may be present. 

[CGFR 70–10, 35 FR 3714, Feb. 25, 1970, as 
amended by CGD 88–100, 54 FR 40040, Sept. 29, 
1989]

§ 151.50–6 Motor fuel antiknock com-
pounds. 

When transporting motor fuel anti-
knock compounds containing tetra-
ethyl lead and tetramethyl lead the re-
quirements listed in this section shall 
be observed. 

(a) Tanks used for these cargoes shall 
not be used for the transportation of 
any other cargo except those commod-
ities to be used in the manufacture of 
tetraethyl lead and tetramethyl lead. 

(b) Pump rooms shall be equipped 
with forced ventilation with complete 
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air change every 2 minutes. Air anal-
ysis shall be run for lead content to de-
termine if the atmosphere is satisfac-
tory prior to personnel entering the 
pump room. 

(c) Entry into cargo tanks used for 
the transportation of these cargoes is 
not permitted. 

(d) No internal tank inspection is re-
quired. If it is desired to internally in-
spect tanks used for these cargoes, the 
Commandant must be notified in ad-
vance before such inspection is made. 

(e) The provisions of § 151.50–5 shall 
also be met as a requirement for ship-
ping antiknock compounds containing 
tetraethyl lead and tetramethyl lead.

§ 151.50–10 Alkylene oxides. 
(a) For the purpose of this part, al-

kylene oxides are considered to be 
ethylene oxide and propylene oxide. 

(b) Alkylene oxides transported 
under the provisions of this part shall 
be acetylene free. 

(c)(1) No other product may be trans-
ported in tanks certified for an alkyl-
ene oxide except that the Commandant 
may approve subsequent transpor-
tation of other products and return to 
alkylene oxide service if tanks, piping 
and auxiliary equipment are ade-
quately cleaned to the satisfaction of 
the Marine Inspector. 

(2) Unless authorized by the Com-
mandant, no other kind of cargo except 
methane, ethane, propane, butane and 
pentane shall be on board a tank vessel 
certificated for the carriage of an al-
kylene oxide at the same time an al-
kylene oxide in either the liquid or 
vapor state is present in any cargo 
tank. Alkylene oxide tanks shall not be 
installed in tanks intended for any 
other cargo. 

(d) All valves, flanges, fittings, and 
accessory equipment shall be of a type 
suitable for use with the alkylene ox-
ides and shall be made of steel or stain-
less steel, or other materials accept-
able to the Commandant. Impurities of 
copper, magnesium and other 
acetylide-forming metals shall be kept 
to a minimum. The chemical composi-
tion of all material used shall be sub-
mitted to the Commandant for ap-
proval prior to fabrication. Disks or 
disk faces, seats and other wearing 
parts of valves shall be made of stain-

less steel containing not less than 11 
percent chromium. Mercury, silver, 
aluminum, magnesium, copper, and 
their alloys shall not be used for any 
valves, gauges, thermometers, or any 
similar devices. Gaskets shall be con-
structed of spirally wound stainless 
steel with ‘‘Teflon’’ or other suitable 
material. All packing and gaskets shall 
be constructed of materials which do 
not react spontaneously with or lower 
the autoignition temperature of the al-
kylene oxides. 

(e) The pressure rating of valves, fit-
tings, and accessories shall be not less 
than the maximum pressure for which 
the cargo tank is designed, or the shut-
off head of the cargo pump, whichever 
is greater, but in no case less than 150 
pounds per square inch. Welded fittings 
manufactured in accordance with 
A.N.S.I. Standards shall be used wher-
ever possible, and the number of pipe 
joints shall be held to a minimum. 
Threaded joints in the cargo liquid and 
vapor lines are prohibited. 

(f) The thermometer shall terminate 
in the liquid space and shall be at-
tached to the shell by welding with the 
end of the fitting being provided with a 
gastight screwed plug or bolted cover. 

(g) Automatic float continuous read-
ing tape gauge, and similar types, shall 
be fitted with a shutoff valve located as 
close to the tank as practicable, which 
shall be designed to close automati-
cally in the event of fracture of the ex-
ternal gauge piping. An auxiliary gaug-
ing device shall always be used in con-
junction with an automatic gauging 
device. 

(h) Filling and discharge piping shall 
extend to within 4 inches of the bottom 
of the tank or sump pit if one is pro-
vided. 

(i) Venting. (1) The discharge fittings 
from each safety relief or pressure vac-
uum relief valve shall be directed in 
such a manner as to not impinge on an-
other tank, piping or any other equip-
ment which would increase the fire 
hazard should burning products be dis-
charged from the safety or pressure 
vacuum relief valve as a result of a fire 
or other casualty. In addition, the dis-
charges shall be directed away from 
areas where it is likely that persons 
might be working and as remote as 
practicable from ventilation inlets and 

VerDate jul<14>2003 18:51 Oct 22, 2003 Jkt 200186 PO 00000 Frm 00112 Fmt 8010 Sfmt 8002 Y:\SGML\200186T.XXX 200186T



113

Coast Guard, DHS § 151.50–10

ignition sources. A common discharge 
header may be employed if desired. The 
area near the discharge fittings shall 
be clearly marked as a hazardous area. 

(2) A means shall be provided for ei-
ther the reclamation or safe venting of 
vapors during the loading and unload-
ing operations. For this purpose, the 
safety relief or pressure vacuum relief 
valve shall be provided with a valved 
bypass to a vapor return line shore 
connection which shall be used when-
ever vapor return shore facilities are 
available. In the event vapors must be 
vented to the atmosphere, a vent riser 
shall be connected to the vapor return 
line and extend at least 12 feet above 
the highest level accessible to per-
sonnel. The vent riser may be collaps-
ible for ease of stowage when not in 
use. The vent riser shall not be con-
nected to a safety relief or pressure 
vacuum valve. Vapor return lines or 
vent risers for tanks carrying the same 
class product may be connected to a 
common header system if desired. 
Tanks carrying alkylene oxides shall 
be vented independent of tanks car-
rying other products. 

(3) The outlet of each vent riser shall 
be fitted with acceptable corrosion-re-
sistant flame screen of suitable mate-
rial or a flame arrester suitable for use 
with alkylene oxide. 

(j) Ventilation. (1) All enclosed spaces 
within the hull shall be vented or ven-
tilated in accordance with the provi-
sions of this subchapter except as oth-
erwise provided for in this subpart. 

(2) The enclosed spaces in which the 
cargo tanks are located shall be inerted 
by injection of a suitable inert gas or 
shall be well ventilated. 

(3) The enclosed spaces in which the 
cargo tanks are located, if an inerting 
system is not installed, shall be fitted 
with forced ventilation of such capac-
ity to provide a complete change of air 
every three minutes and arranged in 
such a manner that any vapors lost 
into the space will be removed. The 
ventilation system shall be in oper-
ation at all times cargo is being loaded 
or discharged. No electrical equipment 
shall be fitted within the spaces or 
within ten feet of the ventilation ex-
haust from these spaces. 

(4) All ventilation machinery shall be 
of nonsparking construction and shall 
not provide a source of vapor ignition. 

(5) Each vent shall be fitted with a 
flame screen of corrosion resistant wire 
which is suitable for use with the al-
kylene oxide. 

(k)(1) Flexible metal hose fabricated 
of stainless steel or other acceptable 
material, resistant to the action of the 
alkylene oxide, shall be fitted to the 
liquid and vapor lines during cargo 
transfer. 

(2) The hose shall be marked with the 
maximum pressure guaranteed by the 
manufacturer, and with his certifi-
cation with the words ‘‘Certified for 
lllll Oxide.’’ 

(3) Cargo hose intended for alkylene 
oxide service shall not be used for any 
other products except those which are 
compatible with the alkylene oxide. 

(l) Vessel shall be electrically bonded 
to the shore piping prior to connecting 
the cargo hose. This electrical bonding 
shall be maintained until after the 
cargo hose has been disconnected and 
any spillage has been removed. 

(m) Cargo shall be discharged by 
pumping or by displacement with ni-
trogen or other acceptable inert gas. In 
no case shall air be allowed to enter 
the system. During loading and unload-
ing operations, the vapor shall not be 
discharged to the atmosphere. Provi-
sions shall be made to return all dis-
placed vapor to the loading facility. 
The loading rate and the pressure ap-
plied to the tank to discharge the 
cargo shall be so limited to prevent 
opening the safety relief valves. 

(n) During cargo transfer, a water 
hose with pressure to the nozzle, when 
atmospheric temperatures permit, 
shall be connected to a water supply 
for immediate use during filling and 
discharge operations and any spillage 
of alkylene oxide shall be immediately 
washed away. This requirement can be 
met by facilities provided from shore. 

(o) Prior to disconnecting shore lines, 
the pressure in the liquid and vapor 
lines shall be relieved through suitable 
valves installed at the loading header. 
The liquid and vapor discharged from 
these lines shall not be discharged to 
atmosphere. 

(p) The safety relief valves shall be 
tested by liquid, gas, or vapor pressure 
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at least once every 2 years to deter-
mine the accuracy of adjustment and, 
if necessary, shall be reset. Alkylene 
oxides shall not be used as the testing 
medium. 

(q) The special requirements for 
ethylene oxide contained in § 151.50–12 
and for propylene oxide contained in 
§ 151.50–13 shall also be observed. 

[CGFR 70–10, 35 FR 3714, Feb. 25, 1970, as 
amended by CGD 85–061, 54 FR 50966, Dec. 11, 
1989]

§ 151.50–12 Ethylene oxide. 
(a)(1) Ethylene oxide shall be carried 

in fixed, independent, pressure vessel 
type cargo tanks, designed, con-
structed, arranged and, if necessary, 
equipped with machinery to maintain 
the cargo temperature below 90 °F ex-
cept as otherwise provided for in para-
graph (a)(3) of this section. 

(2) Ethylene oxide shall be loaded at 
a temperature below 70 °F. 

(3) When ethylene oxide is to be 
transported at or near atmospheric 
pressure, the Commandant may permit 
the use of alternate methods of storage 
which are consistent with the min-
imum requirements of this subpart. 

(b)(1) All cargo tanks shall be con-
structed of a carbon steel or stainless 
steel acceptable to the Commandant. 
Impurities of copper, magnesium and 
other acetylide-forming metals shall be 
kept to a minimum. The chemical com-
position of all steel used shall be sub-
mitted to the Commandant for ap-
proval prior to fabrication. Aluminum, 
copper and other acetylide-forming 
metals, such as silver, mercury, mag-
nesium, and their alloys shall not be 
used as materials of construction for 
tanks or equipment used in handling 
ethylene oxide. 

(2) Cargo tanks shall meet the re-
quirements of Class I pressure vessels. 

(3) Cargo tanks shall be designed for 
the maximum pressure of vapor or gas 
used in discharging the cargo but in no 
case shall the design pressure of such 
tanks be less than 75 pounds per square 
inch gauge. The tank shell and heads 
shall not be less than 5⁄16-inch thick. 

(c)(1) Cargo tanks shall be located 
below deck in holds or enclosed spaces 
with the domes or trunks extended 
above the weather deck and termi-
nating in the open. Provisions shall be 

made to maintain the watertightness 
of the deck by means of watertight 
seals around such domes or trunks. The 
holds or enclosed spaces, in which the 
ethylene oxide tanks are located, shall 
not be used for any other purpose. How-
ever, in open hopper type barges of a 
suitable design approved for such serv-
ice, the weatherdeck may not be re-
quired to be watertight. 

(2) All cargo tanks shall be installed 
with the manhole openings and all 
tank connections located above the 
weatherdeck in the open. 

(3) Tanks shall be electrically bonded 
to the hull. 

(4) No welding of any kind shall be 
done on cargo tanks or supporting 
structure unless authorized by the 
Commandant. 

(d) All cargo tanks, piping, valves, 
fittings, and similar equipment which 
may contain ethylene oxide in either 
the liquid or vapor phase, including the 
vent risers, shall be insulated. Flanges 
need not be covered, but if covered, a 
small opening shall be left at the bot-
tom of the flange cover to detect leaks. 
Insulation shall be of an approved in-
combustible material suitable for use 
with ethylene oxide, which does not 
significantly lower the autoignition 
temperature and which does not react 
spontaneously with ethylene oxide. 
The insulation shall be of such thick-
ness as to provide a thermal conduct-
ance of not more than 0.075 B.t.u. per 
square foot per degree Fahrenheit dif-
ferential in temperature per hour. 

(e)(1) When cooling systems are in-
stalled to maintain the temperature of 
the liquid below 90 °F, at least two 
complete cooling plants, automatically 
regulated by temperature variations 
within the tanks shall be provided; 
each to be complete with the necessary 
auxiliaries for proper operation. The 
control system shall also be capable of 
being manually operated. An alarm 
shall be provided to indicate malfunc-
tioning of the temperature controls. 
The capacity of each cooling system 
shall be sufficient to maintain the tem-
perature of the liquid cargo at or below 
the design temperature of the system. 

(2) An alternate arrangement may 
consist of three cooling plants, any two 
of which shall be sufficient to maintain 
the temperature of the liquid cargo at 

VerDate jul<14>2003 18:51 Oct 22, 2003 Jkt 200186 PO 00000 Frm 00114 Fmt 8010 Sfmt 8002 Y:\SGML\200186T.XXX 200186T



115

Coast Guard, DHS § 151.50–13

or below the design temperature of the 
system. 

(3) Cooling systems requiring com-
pression of ethylene oxide are prohib-
ited. 

(f) In addition to the shutoff valve re-
quired, all tank connections larger 
than one-half inch inside pipe size, ex-
cept safety relief valves and liquid 
level gauging devices, shall be fitted 
with either internal back pressure 
check valves or internal excess flow 
valves in conjunction with a quick 
closing stop valve operable from at 
least two remote locations. The quick 
closing stop valve shall be of the ‘‘fail 
safe’’ type acceptable to the Com-
mandant and shall be equipped with a 
fusible plug designed to melt between 
208 °F and 220 °F, which will cause the 
quick closing valve to close automati-
cally in case of fire. The quick closing 
valve shall be located as close to the 
tank as possible. 

(g) Piping systems intended for 
ethylene oxide service shall not be used 
for any other product and shall be com-
pletely separate from all other sys-
tems. The piping system shall be de-
signed so that no cross connections 
may be made either through accident 
or design. 

(h) Each safety relief valve shall be 
set to start to discharge at not less 
than 75 pounds per square inch gauge, 
nor more than the design pressure of 
the tank. 

(i) The filling density shall not ex-
ceed 83 percent. 

(j)(1) The cargo shall be shipped 
under a suitable protective inerting gas 
system, such as nitrogen. When nitro-
gen gas is used, the gas inerting system 
shall be so designed that the vapor 
space above the liquid cargo will be 
filled and maintained with a gas mix-
ture of not less than 45 percent nitro-
gen. Other gases proposed for inerting 
use may be given consideration by the 
Commandant. Original charging only 
of protective inerting gas at the load-
ing facility is not considered adequate. 
A sufficient amount of spare inerting 
gas as approved by the Commandant 
shall be provided on the vessel in order 
to maintain the proper concentration 
of the gas in the event of normal leak-
age or other losses. 

(2) Any inerting gas selected should 
be at least 98 percent pure and free of 
reactive materials, such as ammonia, 
hydrogen sulfide, sulfur compounds, 
and acetylene. 

(k) Prior to loading, a sample from 
the cargo tank will be taken to insure 
that the pad gas will meet the require-
ments of paragraph (j) of this section 
and that the oxygen content of the 
vapor space will be not more than 2 
percent maximum. If necessary, a sam-
ple will be taken after loading to in-
sure the vapor space meets this re-
quirement. 

(l) The cargo piping shall be in-
spected and tested at least once in each 
2 calendar years. 

(m) In those cases where the cargo 
transfer hose used is not part of the 
barge’s equipment, the person in 
charge of the transfer operation shall 
determine that the provisions of 
§ 151.50–10(k) have been met before 
using this hose. A certificate of test, 
supplied by the transfer facility, will 
be considered as adequate for this de-
termination. 

(n) The provisions of § 151.50–10 shall 
be complied with as a requirement for 
shipping ethylene oxide. 

(o) A hydrostatic test of 11⁄2 times the 
design pressure shall be made on the 
cargo tanks at least once in each 4 
years at the time the internal exam-
ination is made and at such other 
times as considered necessary by the 
Officer in Charge, Marine Inspection. 

[CGFR 70–10, 35 FR 3714, Feb. 25, 1970, as 
amended by CGD 85–061, 54 FR 50966, Dec. 11, 
1989]

§ 151.50–13 Propylene oxide. 
(a)(1) Pressure vessel cargo tanks 

shall meet the requirements of Class II 
pressure vessels. 

(2) Cargo tanks shall be designed for 
the maximum pressure expected to be 
encountered during loading, storing 
and discharging the cargo but in no 
case shall the design pressure of pres-
sure vessel tanks be less than thirty 
(30) pounds per square inch gauge. The 
tank shell and heads shall not be less 
than 5⁄16-inch thick. 

(b) When propylene oxide is carried 
on board a vessel, piping systems in 
propylene oxide service shall not be 
used for any other product and shall be 
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completely separate from all other sys-
tems. The piping system shall be de-
signed so that no cross connection may 
be made through inadvertence. 

(c) Each safety relief valve shall be 
set to start to discharge at not less 
than 30 pounds per square inch gauge, 
nor more than the design pressure of 
the tank. 

(d) Filling density shall not exceed 80 
percent. 

(e)(1) The cargo shall be shipped 
under a suitable protective padding, 
such as nitrogen gas. Other gases pro-
posed for use as padding may be given 
consideration by the Commandant. 
Original charging only of protective 
gas padding at the loading facility is 
not considered adequate. A sufficient 
amount of spare padding gas as ap-
proved by the Commandant shall be 
provided on the vessel in order to 
maintain the proper concentration of 
the gas in the event of normal leakage 
or other losses. 

(2) Any padding gas selected should 
be at least 98 percent pure and free of 
reactive materials. 

(f) Prior to loading, a sample from 
the cargo tank will be taken to insure 
that the pad gas will meet the require-
ments of paragraph (e) of this section 
and that the oxygen content of the 
vapor space will be not more than 2 
percent maximum. If necessary, a sam-
ple will be taken after loading to in-
sure the vapor space meets this re-
quirement. 

(g) The cargo piping shall be sub-
jected to a hydrostatic test of 11⁄2 times 
the maximum pressure to which they 
may be subjected in service. 

(h) The Commandant may permit the 
transportation of propylene oxide in 
other than pressure vessel type tanks if 
it is shown to his satisfaction that a 
degree of safety is obtained consistent 
with the minimum requirements of 
this subpart. 

(i) The provisions of § 151.50–10 shall 
be complied with as a requirement for 
shipping propylene oxide.

§ 151.50–20 Inorganic acids. 
(a)(1) Gravity type cargo tanks shall 

be designed and tested to meet the 
rules of the American Bureau of Ship-
ping for a head of water at least 8 feet 
above the tank top or the highest level 

the lading may rise, whichever is the 
greater. The plate thickness of any 
part of the tank shall not be less than 
three-eighths inch. 

(2) Gravity tank vents. (i) The outlet 
end of the gravity tank vent shall ter-
minate above the weatherdeck, clear of 
all obstructions and away from any 
source of ignition. 

(ii) The gravity tank vent shall ter-
minate in a gooseneck bend and shall 
be fitted with a single flame screen or 
two fitted flame screens as described in 
§ 151.03–25. No shutoff valve or frangible 
disk shall be fitted in the vent lines. 

(b)(1) Pressure vessel type cargo 
tanks shall be independent of the ves-
sel’s structure and shall be designed for 
the maximum pressure to which they 
may be subjected when compressed air 
is used to discharge the cargo, but in 
no case shall the design pressure be 
less than that indicated as follows:

Fluorosilicic Acid—50 pounds per square inch 
gauge. 

Hydrochloric Acid—50 pounds per square 
inch gauge. 

Hydrofluorosilicic Acid, see Fluorosilicic Acid. 
Phosphoric Acid—30 pounds per square inch 

gauge. 
Sulfuric Acid—50 pounds per square inch 

gauge.

(2) Pressure vessel type cargo tanks 
shall be of welded construction meet-
ing the requirements for Class II or 
Class III given in Part 54 of this chap-
ter. 

(3) When compressed air is used to 
discharge the cargo, the tank shall be 
fitted with a vent led to the atmos-
phere in which a rupture disk shall be 
installed. The rupture disk shall be de-
signed to burst at a pressure not ex-
ceeding the design pressure of the 
tank. An auxiliary vent to relieve the 
pressure or vacuum in the tank during 
the cargo transfer operation may be led 
from the vent line between the tank 
and the rupture disk. A shutoff valve 
may be fitted in the auxiliary vent. 

(c) Openings in tanks are prohibited 
below deck, except for access openings 
used for inspection and maintenance of 
tanks, or unless otherwise specifically 
approved by the Commandant. Open-
ings shall be fitted with bolted cover 
plates and acid-resistant gaskets. 
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(d) Where special arrangements are 
approved by the Commandant to per-
mit a pump suction to be led from the 
bottom of the tank, the filling and dis-
charge lines shall be fitted with shutoff 
valves located above the weatherdeck 
or operable therefrom. 

(e) The outage shall not be less than 
1 percent. 

(f) All enclosed compartments con-
taining cargo tanks and all machinery 
spaces containing cargo pumps shall be 
fitted with effective means of ventila-
tion. 

(g) A separator shall be fitted in com-
pressed air lines to the tank when air 
pressure is used to discharge the cargo. 

(h) Only installed electric or portable 
battery lights shall be used during the 
cargo transfer operations. Smoking is 
prohibited and the person in charge of 
cargo transfer shall post No Smoking 
signs during cargo transfer operations. 

(i) Tanks approved for the transpor-
tation of acid cargoes subject to this 
section shall not be used for the trans-
portation of any other commodity, ex-
cept upon authorization by the Com-
mandant (G–MSO). 

(j) Each cargo tank shall be subjected 
to an internal examination at least 
once in every 4 years. If cargo tank lin-
ing is required and the lining of the 
cargo tank has deteriorated in service 
or is not in place, the Marine Inspector 
may require the tank to be tested by 
such nondestructive means as he may 
consider necessary to determine its 
condition. 

(k) The special requirements for 
fluorosilicic acid in § 151.50–77, for hy-
drochloric acid in § 151.50–22, for 
hydrofluorosilicic acid, see fluorosilicic 
acid, for phosphoric acid in § 151.50–23, 
and for sulfuric acid in § 151.50–21 also 
apply to the carriage of those acids. 

[CGFR 70–10, 35 FR 3714, Feb. 25, 1970, as 
amended by GGD 80–001, 46 FR 63279, Dec. 31, 
1981; CGD 82–063b, 48 FR 4781, Feb. 3, 1983; 
CGD 88–100, 54 FR 40040, Sept. 29, 1989; CGD 
92–100, 59 FR 17028, Apr. 11, 1994]

§ 151.50–21 Sulfuric acid. 
(a) How sulfuric acid may be carried. (1) 

Sulfuric acid of concentration of 77.5 
percent (1.7019 specific gravity) (59.8° 
Baumé) or greater concentrations with 
or without an inhibitor, provided the 
corrosive effect on steel measured at 

100 °F is not greater than that of 66° 
Baumé commercial sulfuric acid, may 
be transported in unlined gravity type 
cargo tanks or unlined pressure vessel 
type cargo tanks. 

(2) Sulfuric acid of concentration of 
65.25 percent (1.559 specific gravity) (52° 
Baumé) or greater concentrations, pro-
vided the corrosive effect on steel 
measured at 100 °F is not greater than 
that of 52° Baumé commercial sulfuric 
acid, may be transported in unlined 
pressure vessel type cargo tanks inde-
pendent of the vessel’s structure. 

(3) Sulfuric acid of concentration not 
to exceed 65.25 percent (1.559 specific 
gravity) (52° Baumé) may be trans-
ported in gravity type cargo tanks or 
pressure-vessel type cargo tanks which 
are lined with lead or other equally 
suitable acid-resistant material accept-
able to the Commandant. 

(4) Sulfuric acid of concentration not 
to exceed 51 percent (1.408 specific 
gravity) (42° Baumé) and spent sulfuric 
acid resulting from the use of sulfuric 
acid in industrial processes may be 
transported in gravity type cargo 
tanks which are lined with rubber or 
other equally suitable acid-resistant 
material acceptable to the Com-
mandant. See § 151.15–3(f)(2). 

(5) Spent or sludge sulfuric acid re-
sulting from the use of sulfuric acid in 
industrial processes may be trans-
ported in unlined gravity type cargo 
tanks or unlined pressure vessel type 
cargo tanks, provided the corrosive ef-
fect on steel is not greater than that of 
commercial sulfuric acid as prescribed 
in paragraph (a)(1) of this section. 

(b) Heating coils will be the only ac-
ceptable means of liquefying frozen or 
congealed sulfuric acid. 

(c) During cargo transfer, a water 
hose shall be connected to a water sup-
ply ready for immediate use and any 
leakage or spillage of acid shall be im-
mediately washed down. This require-
ment can be met by facilities provided 
from shore. 

(d) The requirements of § 151.50–20 are 
also applicable to the shipment of sul-
furic acid.

§ 151.50–22 Hydrochloric acid. 
(a) Hydrochloric acid shall be carried 

in gravity or pressure type cargo tanks 
which are independent of the vessel’s 
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structure provided such tanks are lined 
with rubber or other equally suitable 
material acceptable to the Com-
mandant. See § 151.15–3(f)(2). 

(b) Notwithstanding the provisions of 
§ 151.50–20(b)(3), compressed air may be 
used to discharge hydrochloric acid 
from gravity type cargo tanks only if 
the tanks are of cylindrical shape with 
dished heads, provided the air pressure 
does not exceed the design pressure of 
the tank but in no case shall it exceed 
10 pounds per square inch gauge. Such 
tanks shall be fitted with pressure re-
lief devices and need not be vented to 
the atmosphere as required by § 151.50–
20(b)(3). 

(c) During cargo transfer, a water 
hose shall be connected to a water sup-
ply and be ready for immediate use. 
Any leakage or spillage of acid shall be 
immediately washed down. This re-
quirement can be met by facilities pro-
vided from shore. 

(d) Spent hydrochloric acid or hydro-
chloric acid adulterated by other 
chemicals, inhibitors, oils, solvents, 
water, etc., shall not be transported in 
bulk except upon authorization by the 
Commandant (G–MSO). 

(e) The requirements of § 151.50–20 are 
also applicable to the shipment of hy-
drochloric acid. 

[CFGR 70–10, 35 FR 3714, Feb. 25, 1970, as 
amended by CGD 88–100, 54 FR 40040, Sept. 29, 
1989]

§ 151.50–23 Phosphoric acid. 
(a) The term phosphoric acid as used 

in this subpart shall include, in addi-
tion to phosphoric acid, aqueous solu-
tions of phosphoric acid, and super 
phosphoric acid. 

(b) Phosphoric acid may be carried in 
either gravity or pressure type cargo 
tanks. The tanks shall be rubber-lined, 
or lined or clad with other suitable ma-
terial acceptable to the Commandant, 
or shall be fabricated of a phosphoric 
acid resistant stainless steel. See 
§ 151.15–3(f)(2). 

(c) The vessel’s shell plating shall not 
be used as any part of the boundaries of 
gravity type cargo tanks. 

(d) Cargo piping, including valves, 
fittings, and flanges where exposed to 
the acid, shall be rubber-lined, or lined, 
coated or clad with other corrosion-re-
sistant material, or shall be fabricated 

of a phosphoric acid resistant stainless 
steel. Vent piping, including flanges 
and fittings, shall be similarly pro-
tected at least to the height of the 
flangible disk if such is installed. 

(e) Phosphoric acid adulterated by 
other chemicals, inhibitors, oils, sol-
vents, etc., shall not be transported in 
bulk cargo tanks except upon author-
ization by the Commandant (G–MSO). 

(f) The requirements of § 151.50–20 are 
also applicable to the shipment of 
phosphoric acid. 

[CGFR 70–10, 35 FR 3714, Feb. 25, 1970, as 
amended by CGD 82–063b, 48 FR 4781, Feb. 3, 
1983]

§ 151.50–30 Compressed gases. 

(a) All tank inlet and outlet connec-
tions, except safety relief valves, liquid 
level gauging devices, and pressure 
gauges shall be marked to designate 
whether they terminate in the vapor or 
liquid space. Labels, when used, shall 
be of corrosion-resistant materials and 
may be attached to valves. 

(b) Venting. (1) Except as provided in 
paragraph (b)(2) of this section each 
safety relief valve installed on a cargo 
tank shall be connected to a branch 
vent of a venting system which shall be 
constructed so that the discharge of 
gas will be directed vertically upward 
to a point at least 10 feet above the 
weatherdeck or the top of any tank or 
house located above the weatherdeck. 

(2) Safety valves on cargo tanks in 
barges may be connected to individual 
or common risers which shall extend to 
a reasonable height above the deck. 
Where the escape of vapors from the 
venting system may interfere with 
towing operations, the installation 
shall be acceptable to the Com-
mandant, and the arrangement shall be 
such as to minimize the hazard of es-
caping vapors. Arrangements specially 
provided for venting cargo tanks form-
ing part of the hull on unmanned 
barges will be given special consider-
ation by the Commandant. 

(3) The capacity of branch vents or 
vent headers shall depend upon the 
number of cargo tanks connected to 
such branch or header as provided in 
Table 151.50–30(b)(3).
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TABLE 151.50–30(b)(3)—CAPACITY OF BRANCH 
VENTS OR VENT HEADERS 

Number of cargo tanks

Percent 
of total 

valve dis-
charge

1 or 2 ..................................................................... 100 
3 ............................................................................. 90 
4 ............................................................................. 80 
5 ............................................................................. 70 
6 or more ............................................................... 60

(4) Return bends and restrictive pipe 
fittings are prohibited. Vents and head-
ers shall be so installed as to minimize 
stresses on safety relief valves and 
their mounting nozzles. 

(5) When vent discharge risers are in-
stalled, they shall be so located as to 
protect against physical damage and be 
fitted with loose raincaps. 

(6) When vent discharge risers are in-
stalled and their installation in accord-
ance with the provisions of this para-
graph results in restrictions in the op-
eration of the barge due to navigation 
clearances, the vents may be designed 
so as to be collapsible when passing 
under such low clearance obstacles. 

(c) Repairs involving welding or burn-
ing. (1) Repairs involving welding or 
burning shall not be undertaken on the 
cargo tanks or piping while cargo in ei-
ther the liquid or vapor state is present 
therein. 

(2) Repairs involving welding or burn-
ing on parts of the barge other than 
cargo tanks or piping may be under-
taken provided positive pressure is 

maintained in the tanks or the tanks 
have been vented or washed internally. 

(d) Respiratory equipment. (1) At least 
one approved self-contained breathing 
apparatus shall be available in a read-
ily accessible location off the barge at 
all times during the cargo transfer op-
erations. This equipment shall not be 
considered to be part of the barge 
equipment, and the barge shall not be 
required to carry this equipment en 
route. 

(2) The approved self-contained 
breathing apparatus, masks, and all 
respiratory protective devices shall be 
of types suitable for starting and oper-
ating at the temperatures encountered, 
and shall be maintained in good oper-
ating condition. 

(3) Personnel involved in the cargo 
transfer operations shall be adequately 
trained in the use of the respiratory 
equipment. 

(e) Filling densities and container de-
sign pressure. For compressed gases 
transported at or near ambient tem-
peratures, the maximum filling den-
sities and minimum design pressure of 
container as indicated in Table 151.50–
30(e) shall apply. Deviations from the 
tabulated values shall be submitted to 
the Commandant for approval. Where 
cargo is to be carried at temperatures 
below ambient, the tank shall be de-
signed in accordance with § 151.15–
3(b)(3) and the maximum amount of 
cargo shall be in accordance with 
§ 151.45–6(b).

TABLE 151.50–30(e)—FILLING DENSITIES AND CONTAINER DESIGN PRESSURES 

Kind of gas 

Maximum permitted 
filling density (percent 

by weight, see 
§ 151.03–21) 

Minimum design 
pressure of tank 

(pounds per square 
inch gauge) 

Uninsulated 
tanks 

Insu-
lated 
tanks 

Uninsulated 
tanks 

Insu-
lated 
tanks 

Ammonia, anhydrous .............................................................................................. 57 58 250 215 
Chlorine ................................................................................................................... 125 125 300 300 
Dichlorodifluoromethane ......................................................................................... 123 125 147 127 
Dimethylamine ......................................................................................................... 61 62 46 36 
Methyl chloride ........................................................................................................ 85 87 131 112 
Monochlorodi-fluoromethane ................................................................................... 110 113 243 211 
Vinyl chloride ........................................................................................................... 86 87 81 67

(f) The shell and head thickness of 
liquefied compressed cargo tanks shall 
not be less than five-sixteenths inch. 

(g) The special requirements for am-
monia (anhydrous) in § 151.50–32, for 
argon in § 151.50–36, for chlorine in 
§ 151.50–31, for nitrogen in § 151.50–36, 
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and for vinyl chloride in § 151.50–34 also 
apply to the carriage of those gases. 

[CFGR 70–10, 35 FR 3714, Feb. 25, 1970, as 
amended by CGD 88–100, 54 FR 40040, Sept. 29, 
1989]

§ 151.50–31 Chlorine. 
(a) Chlorine barges. Subparts 98.03 and 

98.20 of Part 98 of this chapter have 
been revoked. However, chlorine barges 
that were certified in accordance with 
the requirements of subpart 98.20 of 
part 98 of this chapter and having hulls 
modified, if necessary, to comply with 
§§ 98.03–5(c) and 98.03–25(c) of this chap-
ter, shall be considered as complying 
with this part. 

(b) Design and construction of cargo 
tanks. (1) The cargo tanks shall meet 
the requirements of Class I pressure 
vessels. 

(2) Tanks shall be designed for a pres-
sure of not less than 300 pounds per 
square inch gauge. For the maximum 
allowable working pressure of tanks in 
service, see paragraph (q) of this sec-
tion. 

(3) Each tank shall be provided with 
one or more 24-inch inside diameter 
manhole, fitted with a cover located 
above the maximum liquid level and as 
close as possible to the top of the tank. 
There shall be no other openings in the 
tank. 

(c) Tanks may be installed ‘‘on deck’’ 
or ‘‘under deck’’ with the tank pro-
truding above deck. If a portion of the 
tank extends above the weatherdeck, 
provision shall be made to maintain 
the weathertightness on the deck. All 
tanks shall be installed with the man-
hole opening located above the 
weatherdeck. Hopper type barges oper-
ating on protected inland waters may 
have tanks located in the hopper space. 

(d) All valves, flanges, fittings and 
accessary equipment shall be of a type 
suitable for use with chlorine and shall 
be made of metal, corrosion-resistant 
to chlorine in either the gas or liquid 
phase. Cast or malleable iron shall not 
be used. Valves, flanges, and flanged 
joints shall be 300 pounds A.N.S.I. 
standard minimum with tongue and 
groove or raised face. Joints shall be 
fitted with sheet lead or other suitable 
gasket material. Welded fittings shall 
be used wherever possible and the num-
ber of pipe joints held to a minimum. 

Threaded joints in cargo lines and 
vapor lines shall not be used in sizes 
above 1 inch internal diameter. Welded 
‘‘hammerlock’’ unions or other unions 
approved by the Commandant may be 
used at terminal points of fixed barge 
piping. 

(e) Each tank shall be provided with 
liquid and vapor connections fitted 
with manually operated shutoff valves 
and with safety relief valves. All valves 
shall be bolted to the cover or covers 
specified in paragraph (b)(3) of this sec-
tion and shall be protected against me-
chanical damage by a suitable protec-
tive metal housing. A drain connection 
shall be provided from the protective 
housing. 

(f) All liquid and vapor connections, 
except safety relief valves, shall be 
fitted with automatic excess flow 
valves, which shall be located on the 
inside of the tank. Bypass openings are 
not permitted in excess flow valves. 

(g) Chlorine barge cargo piping shall 
not be fitted with the nonreturn valves 
specified by § 151.20–20(b). 

(h) Liquid level gauging devices of 
any type are prohibited on chlorine 
tanks. 

(i) A pressure gauge shall be attached 
to the vapor shutoff valve or vapor line 
so as to indicate the pressure in the 
tank at all times during loading and 
unloading. 

(j) Piping including connections be-
tween tank valves and fixed barge pip-
ing, shall be of a thickness of not less 
than Schedule 80. 

(k) In multiple tank installations the 
tanks shall not be interconnected by 
piping or manifolds which may contain 
liquid chlorine. Manifolding of vapor 
lines of individual tanks into a com-
mon header for connection to shore is 
permitted. More than one cargo tank 
may be filled or discharged at a time, 
provided each tank is filled from or dis-
charged to shore tanks through sepa-
rate lines. 

(l) Connections between fixed barge 
piping and shore piping shall be fab-
ricated from one of the following: 

(1) Schedule 80 seamless pipe, having 
flexible metallic joints. 

(2) Corrosion-resistant metallic pipe 
(equivalent to Schedule 80) not subject 
to deterioration by chlorine, having 
flexible metallic joints. 
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(3) Flexible metallic hose acceptable 
to the Commandant. If paragraphs 
(k)(1) or (2) of this section are used, the 
flexible metallic joints shall meet the 
requirements for cargo hose. See 
§ 151.04–5(h). 

(m) Safety relief valves shall dis-
charge into the protective housing sur-
rounding the valves. Suitable provi-
sions shall be made to vent the hous-
ing. The arrangement shall be such as 
to minimize the hazard of escaping va-
pors. 

(n) Cargo transfer operations. (1) The 
amount of chlorine loaded into each 
cargo tank shall be determined by 
weight. Draft marks shall not be used 
as a means of weighing. Any chlorine 
vapors vented during the filling oper-
ation shall be disregarded when calcu-
lating the maximum amount of chlo-
rine to be loaded into the cargo tanks. 

(2) Prior to the start of filling oper-
ations, care shall be exercised to insure 
that the cargo tanks are empty, dry, 
and free from foreign matter. 

(3) After the filling operation is com-
pleted, the vapor in each cargo tank 
shall be analyzed to determine the per-
centage of gaseous chlorine in the 
vapor space. If it should contain less 
than 80 percent chlorine by volume, va-
pors shall be withdrawn through the 
vent or vapor line until the vapor in 
the cargo tanks contains at least 80 
percent chlorine by volume. 

(4) After filling connections are re-
moved, upon completion of the loading 
of a cargo tank, all connections at the 
tank shall be tested for leakage of 
chlorine by the aqua ammonia method. 

(5) The chlorine in the cargo tanks 
shall be discharged by the pressure dif-
ferential method. If the vapor pressure 
of the chlorine is not sufficient to force 
the liquid out of the tank, compressed 
air, or other nonreactive gas, may be 
used to secure the desired rate of dis-
charge, provided the air or gas is oil-
free and thoroughly dried by passing it 
over activated aluminum oxide, silica 
gel, or other acceptable drying agent, 
and provided the supply pressure is 
limited to 75 percent of maximum al-
lowable pressure of chlorine tanks. 

(6) After completion of cargo trans-
fer, any liquid chlorine in the cargo 
piping shall be removed and cargo 
transfer piping shall be disconnected at 

the cargo tanks. After disconnecting 
the cargo piping, both ends of the line 
shall be closed and all inlet and outlet 
valves on the tank shall be plugged or 
fitted with blind flanges. 

(o) During cargo transfer, every per-
son on the barge shall carry on his per-
son a respiratory protective device 
which will protect the wearer against 
chlorine vapors and will provide res-
piratory protection for emergency es-
cape from a contaminated area result-
ing from cargo leakage. This res-
piratory protective equipment shall be 
of such size and weight that the person 
wearing it will not be restricted in 
movement or in the wearing of a life-
saving device. 

(p) During each internal inspection, 
each cargo tank must be tested 
hydrostatically to 11⁄2 times the max-
imum allowable pressure as determined 
by the safety relief valve setting. 

(q) During each internal inspection, 
each cargo tank excess flow valve and 
safety relief valve must be inspected 
and tested in accordance with para-
graphs (g) and (i) of § 151.04–5 of this 
chapter. 

(r) When periodic inspection indi-
cates that a cargo tank has deterio-
rated in service, the maximum allow-
able pressure shall be recalculated, 
using the minimum thickness found by 
actual measurement. The recalculated 
maximum allowable pressure shall be 
not less than 275 pounds per square 
inch gauge. If the recalculated max-
imum allowable pressure is less than 
275 pounds per square inch gauge, the 
cargo tanks shall be withdrawn from 
service. 

(s) The following substances shall not 
be carried as stores on board barges 
transporting chlorine in bulk: hydro-
gen, methane, liquefied petroleum 
gases, coal gas, acetylene, ammonia, 
turpentine, compounds containing me-
tallic powders, finely divided metals or 
finely divided organic materials. 

(t) The requirements of § 151.50–30 for 
compressed gases are also applicable to 
the shipment of chlorine. 

[CGFR 70–10, 35 FR 3714, Feb. 25, 1970, as 
amended by CGD 85–061, 54 FR 50966, Dec. 11, 
1989; CGD 85–061, 55 FR 41918, Oct. 16, 1990]
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§ 151.50–32 Ammonia, anhydrous. 
(a) The anhydrous ammonia tanks 

may be installed in the bulk liquid 
cargo tanks provided the liquid sur-
rounding the enclosed anhydrous am-
monia tanks complies with the fol-
lowing chemical and physical prop-
erties: 

(1) Boiling point above 125 °F atmos-
pheric pressure. 

(2) Inert to ammonia at 100 °F at at-
mospheric pressure. 

(3) Noncorrosive in the liquid and 
vapor phase to the ammonia tanks and 
piping. 

(b) Copper, copper alloys, and copper 
bearing alloys shall not be used as ma-
terials of construction for tanks, pipe-
lines, valves, fittings, and other items 
of equipment that may come in contact 
with anhydrous ammonia liquid or 
vapor. 

(c) Valves, flanges and pipe fittings 
shall be of the tongue and groove or 
raised-face type, fitted with suitable 
gasket material. Welded fittings shall 
be used wherever possible and the num-
ber of pipe joints shall be held to a 
minimum. Threaded joints are not per-
mitted for pipe diameters exceeding 2 
inches. Brazed joints are prohibited. 

(d) All enclosed spaces containing 
cargo tanks fitted with bottom outlet 
connections shall be provided with me-
chanical ventilation of sufficient ca-
pacity to assure a change of air every 
3 minutes. 

(e) Each cargo tank shall be elec-
trically grounded to the hull. 

(f) When transferring cargo, a hose 
shall be connected to a water supply so 
that if leakage of anhydrous ammonia 
occurs the vapor may be dispersed by 
the use of water fog. This requirement 
can be met by facilities provided from 
shore. 

(g) During cargo transfer operations, 
every person on the vessel shall carry 
on his person or have close at hand at 
all times a canister mask approved for 
ammonia or each person shall carry on 
his person a respiratory protective de-
vice which will protect the wearer 
against ammonia vapors and will pro-
vide respiratory protection for emer-
gency escape from a contaminated area 
resulting from cargo leakage. This res-
piratory protective equipment shall be 
of such size and weight that the person 

wearing it will not be restricted in 
movement or in the wearing of a life-
saving device. 

(h) [Reserved] 
(i) The requirements of § 151.50–30 for 

compressed gases are also applicable to 
the shipment of anhydrous ammonia. 

[CGFR 70–10, 35 FR 3714, Feb. 25, 1970, as 
amended by CGD 85–061, 54 FR 50966, Dec. 11, 
1989]

§ 151.50–34 Vinyl chloride (vinyl chlo-
ride monomer). 

(a) Copper, aluminum, magnesium, 
mercury, silver, and their alloys shall 
not be used as materials of construc-
tion for tanks, pipelines, valves, fit-
tings, and other items of equipment 
that may come in contact with vinyl 
chloride liquid or vapor. 

(b) Valves, flanges, and pipe fittings 
shall be of the tongue and groove or 
raised-face type, fitted with suitable 
gasket material. Welded fittings shall 
be used wherever possible and the num-
ber of pipe joints shall be held to a 
minimum. Threaded joints are not per-
mitted for pipe diameters exceeding 2 
inches. Brazed joints are prohibited. 

(c) Each cargo tank shall be elec-
trically grounded to the hull. 

(d) The vessel shall be electrically 
bonded to the shore piping prior to con-
necting the cargo hose. This electrical 
bonding shall be maintained until after 
the cargo hose has been disconnected 
and any spillage has been removed. 

(e) To the extent he deems it nec-
essary, the Officer in Charge, Marine 
Inspection, may require that sufficient 
insulation shall be removed from insu-
lated tanks at least once in each 8 cal-
endar years to permit spot external ex-
amination of the tanks and insulation 
in accordance with § 151.04–5(c). 

(f) The requirements of § 151.50–30 for 
compressed gases are also applicable to 
the shipment of vinyl chloride. 

(g) The person in charge of cargo 
transfer shall ensure that: 

(1) Cargo vapors are returned to the 
cargo tank or shore disposition for rec-
lamation or destruction during cargo 
transfer operations; 

(2) Continuous monitoring for vinyl 
chloride vapor leaks is conducted 
aboard a tank barge undergoing vinyl 
chloride transfer operations. Fixed or 
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portable instrumentation may be uti-
lized to ensure that personnel are not 
exposed to vinyl chloride vapor con-
centrations in excess of 1 ppm averaged 
over any eight hour period of 5 ppm 
averaged over any period not exceeding 
15 minutes. The method of monitoring 
and measurement shall have an accu-
racy (with a confidence level of 95 per-
cent) of not less than plus or minus 50 
percent from 0.25 through 0.5 ppm, plus 
or minus 35 percent from over 0.5 ppm 
through 1.0 ppm, and plus or minus 25 
percent over 1.0 ppm; 

(3) Cargo transfer operation is discon-
tinued or corrective action is initiated 
by the person in charge to minimize ex-
posure to personnel whenever a vinyl 
chloride vapor concentration in excess 
of 1 ppm is detected. If the vinyl chlo-
ride vapor concentration exceeds 5 ppm 
for over 15 minutes, action to reduce 
the leak can be continued only if the 
respiratory protection requirements of 
29 CFR 1910.1017 are met by all per-
sonnel in the area of the leak; 

(4) Those portions of cargo lines 
which will be open to the atmosphere 
after piping is disconnected are free of 
vinyl chloride liquid and that the vinyl 
chloride vapor concentration in the 
area of the cargo piping disconnect 
points is not greater than 5 ppm; 

(5) Any restricted gauge fitted on a 
tank containing vinyl chloride is effec-
tively out of service by locking or seal-
ing the device so that it cannot be 
used; and 

(6) A restricted gauge is not to be 
used as a ‘‘check’’ on the required 
closed gauge, nor as a means or sam-
pling. 

(h) The words ‘‘CANCER—SUSPECT 
AGENT’’ must be added to the warning 
signs required by 46 CFR 151.45–2(e). 

(i) Signs bearing the legend: 

CANCER—SUSPECT AGENT IN THIS AREA 

PROTECTIVE EQUIPMENT REQUIRED 

AUTHORIZED PERSONNEL ONLY 

must be posted whenever hazardous op-
erations, such as tank cleaning, are in 
progress. 

(j) A tank barge undergoing cargo 
transfer operations must be designated 
a ‘‘regulated area’’ having access lim-
ited to authorized persons and requir-

ing a daily roster of authorized persons 
who may board the barge. 

(k) Employees engaged in hazardous 
operations, such as tank cleaning, 
must be provided, and be required to 
wear and use respiratory protection in 
accordance with the provisions of 29 
CFR 1910.1017 and protective garments, 
provided clean and dry for each use, to 
prevent skin contact with liquid vinyl 
chloride. 

[CGFR 70–10, 35 FR 3714, Feb. 25, 1970, as 
amended by CGD 74–167R, 40 FR 17026, Apr. 
16, 1975; CGD 88–100, 54 FR 40040, Sept. 29, 
1989]

§ 151.50–36 Argon or nitrogen. 
(a) A cargo tank that contains argon 

or nitrogen and that has a maximum 
allowable working pressure of 172 kPa 
(25 psig) or greater must have one of 
the following arrangements: 

(1) A refrigeration system that keeps 
the tank pressure below the safety re-
lief valve operating pressure when am-
bient temperatures are 46 °C (115 °F) air 
and 32 °C (90 °F) water. 

(2) A relief valve or pressure control 
valve that maintains the tank pressure 
below the setting of the tank’s required 
safety relief valve in ambient tempera-
tures of 46 °C (115 °F) air and 32 °C (90 
°F) water. 

(b) A cargo tank with a maximum al-
lowable working pressure of less than 
172 kPa (25 psig) is approved by the 
Commandant (G–MSO) on a case by 
case basis. 

(c) Section 151.50–30 also applies to 
the carriage of argon or nitrogen. 

[CGD 88–100, 54 FR 40040, Sept. 29, 1989]

§ 151.50–40 Additional requirements 
for carbon disulfide (carbon bisul-
fide) and ethyl ether. 

(a) The provisions of this section are 
applicable if specifically referenced in 
the Special Requirements column of 
Table 151.05. 

(b) Cargo tanks shall be electrically 
bonded to the hull of the vessel. A ves-
sel shall be electrically bonded to the 
shore piping prior to connecting the 
cargo hose. This electrical bonding 
shall be maintained until after the 
cargo hose has been disconnected and 
any spillage has been removed. 

(c) Pumps may be used for dis-
charging cargo: Provided, That they are 
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the vertical submerged type designed 
to avoid liquid pressure against the 
shaft gland and are suitable for use 
with the cargo. 

(d) Provisions shall be made to main-
tain an inert gas padding in the cargo 
tank during loading, unloading and 
during transit. 

(e) Provisions shall be made to pre-
vent any leakage being washed into the 
waterways at the loading and unload-
ing points. 

(f) The special requirements of 
§ 151.50–41 for carbon disulfide (carbon 
bisulfide) and § 151.50–42 for ethyl ether 
shall also be observed. 

[CFGR 70–10, 35 FR 3714, Feb. 25, 1970, as 
amended by CGD 88–100, 54 FR 40029, Sept. 29, 
1989]

§ 151.50–41 Carbon disulfide (carbon 
bisulfide). 

(a) All openings shall be in the top of 
the tank. 

(b) Loading lines shall terminate 
near the bottom of the tank. 

(c) A standard ullage opening shall be 
provided for secondary and emergency 
sounding. 

(d) If a cargo discharge pump is used, 
it shall be inserted through a cylin-
drical well extending from the tank top 
to a point near the tank bottom. A 
blanket of water shall be formed in this 
well before attempting pump removal. 

(e) Water or inert gas displacement 
may be used for discharging cargo pro-
vided the cargo system is designed for 
the expected pressure and temperature. 
This method for discharging may be 
used with pressure type tanks only. 

(f) Adequate natural ventilation shall 
be provided for the voids around the 
cargo tanks while the vessel is under 
way. During loading and unloading, 
forced ventilation shall be used. The 
forced ventilation shall be of sufficient 
capacity to provide a complete change 
of air within each void space every 5 
minutes. The ventilating fan shall be of 
nonsparking construction. 

(g) Because of its low ignition tem-
perature and the close clearances re-
quired to arrest its flame propagation, 
carbon disulfide (carbon bisulfide) re-
quires safeguards beyond those re-
quired for any electrical hazard groups. 

(h) The requirements of § 151.50–40 are 
also applicable to the shipment of car-
bon disulfide (carbon bisulfide). 

[CFGR 70–10, 35 FR 3714, Feb. 25, 1970, as 
amended by CGD 88–100, 54 FR 40040, Sept. 29, 
1989]

§ 151.50–42 Ethyl ether. 

(a)(1) Gravity tanks shall be designed 
and tested to meet the rules of the 
American Bureau of Shipping for a 
head of water at least 8 feet above the 
tank top or the highest level the lading 
may rise, whichever is greater. All 
openings shall be in the top of the 
tank. 

(2) Pressure vessel type tanks shall 
be designed for the maximum pressure 
to which they may be subjected when 
pressure is used to discharge the cargo, 
but in no case shall the design pressure 
be less than 50 pounds per square inch 
gauge. All openings shall be in the top 
of the tank. 

(b) Adequate natural ventilation 
shall be provided for the voids around 
the cargo tanks while the vessel is un-
derway. If a power ventilation system 
is installed, all blowers shall be of non-
sparking construction. Power driven 
ventilation equipment shall not be lo-
cated in the void spaces surrounding 
the cargo tanks. 

(c) Pressure relief valve settings 
shall not be less than 3 pounds per 
square inch gauge for gravity tanks. 
For pressure vessels, the relief valve 
setting shall not exceed the design 
pressure of the tank. 

(d) Inert gas displacement may be 
used for discharging cargo from pres-
sure vessel tanks provided the cargo 
system is designed for the expected 
pressure and the discharge pressure 
does not exceed 50 pounds per square 
inch gauge or the design pressure of 
the tank, whichever is less. 

(e) No electrical equipment except 
for approved lighting fixtures shall be 
installed in enclosed spaces adjacent to 
the cargo tanks. Lighting fixtures 
must be approved for use in Class I, 
Group C, hazardous locations. The in-
stallation of electrical equipment on 
the weather deck shall comply with the 
requirements of part 111, subpart 
111.105 of this chapter. 
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(f) Copper, silver, mercury and mag-
nesium or other acetylide forming met-
als and their alloys shall not be used as 
materials of construction for tanks, 
pipelines, valves, fittings and other 
items of equipment that may come in 
contact with the cargo vapor or liquid. 

(g) Precautions shall be taken to pre-
vent the contamination of ethyl ether 
by strong oxidizing agents. 

(h) The requirements of § 151.50–40 are 
also applicable to the shipment of 
ethyl ether. 

[CFGR 70–10, 35 FR 3714, Feb. 25, 1970, as 
amended by CGD 88–100, 54 FR 40040, Sept. 29, 
1989]

§ 151.50–50 Elemental phosphorus in 
water. 

(a) Tanks shall be designed and test-
ed for a head equivalent to the design 
lading of phosphorus and its water 
blanket extended to 8 feet above the 
tank top. In addition, tank design cal-
culations shall demonstrate that the 
tank can withstand, without rupture, a 
single loading to the highest level to 
which the water blanket may rise, if 
that exceeds 8 feet. Tanks shall not be 
less than 5⁄16-inch thick. 

(b) When a water displacement meth-
od of discharge is used, pressure vessel 
type cargo tanks, designed and tested 
in accordance with Subchapter F of 
this chapter shall be employed. Such 
tanks shall be designed for the max-
imum pressure to which they may be 
subjected when water pressure is used 
to discharge the cargo. 

(c) Each cargo tank shall be fitted 
with an approved pressure vacuum re-
lief valve set to discharge at a pressure 
not exceeding 2 pounds per square inch. 
When transferring cargo, the vent dis-
charge shall lead overboard above the 
waterline. When pressure vessel type 
tanks are used, each tank shall be 
fitted with a relief valve of suitable 
size. 

(d) Sufficient outage shall be pro-
vided to prevent the tank from being 
liquid full at any time, but in no case 
shall the outage be less than 1 percent. 
When pressure vessel type tanks are 
used, outage need not be provided. 

(e) The use of compressed air to dis-
charge cargo is prohibited. 

(f) Cargo shall be loaded at a tem-
perature not exceeding 140 °F, and then 

cooled until the water above the cargo 
has a temperature not exceeding 105 °F 
prior to the movement of the vessel. 
Upon presentation of satisfactory proof 
that procedures followed will provide 
adequate safety in transportation and 
handling, the Commandant may au-
thorize movement of the vessel fol-
lowing cooling of the water above the 
cargo to a temperature exceeding 105 
°F. 

(g) Coils in which steam or hot water 
is circulated to heat the cargo so that 
it may be pumped shall be located out-
side the cargo tanks. 

(h) A fixed ballast piping system (in-
cluding a power driven pump of ample 
capacity), or other means acceptable to 
the Commandant shall be installed so 
that any void space surrounding the 
tanks may be flooded. 

(i) All openings shall be in the top of 
the tank and shall be fitted with bolted 
cover plates and gaskets resistant to 
the attack of phosphorus pentoxide. 

(j) All enclosed compartments con-
taining cargo tanks shall be provided 
with effective means of ventilation. 

(k) Cargo lines shall be traced with 
steam piping and secured thereto by 
lagging to prevent solidification of 
cargo during transfer operations. 

(l) During cargo transfer, a water 
hose shall be connected to a water sup-
ply ready for immediate use, and any 
spillage of phosphorus shall be imme-
diately washed down. This requirement 
can be met by facilities provided from 
shore. 

(m) At least two fresh air masks or 
self-contained breathing apparatus 
shall be stowed on board the vessel at 
all times for use of personnel entering 
the tanks or adjacent spaces. 

(n) Authorization from the Com-
mandant (G–MSO) shall be obtained to 
transport lading other than phosphorus 
in the cargo tanks or to have on board 
any other cargo when phosphorus is 
laden in the tanks. 

(o) Mechanical ventilation of suffi-
cient capacity to insure a change of air 
within the cargo tanks every 3 minutes 
shall be provided during the inspection 
and maintenance of the cargo tanks. 

(p) Cargo tanks shall be electrically 
bonded to the hull of the barge. A ves-
sel shall be electrically bonded to the 
shore piping prior to connecting the 
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cargo hose. This electrical bonding 
shall be maintained until after the 
cargo hose has been disconnected. 

[CGFR 70–10, 35 FR 3714, Feb. 24, 1970, as 
amended by CGD 82–063b, 48 FR 4781, Feb. 3, 
1983]

§ 151.50–55 Sulfur (molten). 

(a) Ventilation (cargo tank): 
(1) Cargo tank ventilation shall be 

provided to maintain the concentration 
of H2S below one-half of its lower ex-
plosive limit throughout the cargo 
tank vapor space for all conditions of 
carriage; i.e., below 1.85 percent by vol-
ume. 

(2) Where mechanical ventilation sys-
tems are used for maintaining low gas 
concentrations in cargo tanks, an 
alarm system shall be provided to give 
warning if the system fails. 

(3) Connections shall be provided to 
enable sampling of the atmosphere 
over the cargo in each cargo tank for 
analysis. 

(4) The ventilation system shall be 
designed and arranged to preclude the 
depositing of sulfur within the system. 

(b) Void spaces: 
(1) Openings to void spaces adjacent 

to cargo tanks shall be designed and 
fitted to prevent the entry of water, 
sulfur or cargo vapors. 

(2) Connections shall be provided to 
enable sampling and analyzing vapors 
in void spaces. 

(c) Temperature controls shall be 
provided in accordance with § 151.20–10 
and applicable sections of Subpart 
151.40 of this part. Heat transfer media 
shall be steam, and alternate media 
will require specific approval of the 
Commandant. 

[CGFR 70–10, 35 FR 3714, Feb. 25, 1970]

§ 151.50–60 Benzene. 
The person in charge of a Coast 

Guard inspected barge must ensure 
that the provisions of part 197, subpart 
C, of this chapter are applied. 

[CGD 88–040, 56 FR 65006, Dec. 13, 1991]

§ 151.50–70 Cargoes requiring inhibi-
tion or stabilization. 

When table 151.05 refers to this sec-
tion, that cargo must be— 

(a) Inhibited; or 

(b) Stabilized. 

[CGD 88–100, 54 FR 40040, Sept. 29, 1989]

§ 151.50–73 Chemical protective cloth-
ing. 

When table 151.05 refers to this sec-
tion, the following apply: 

(a) The person in charge of cargo 
handling operations shall ensure that 
the following chemical protective 
clothing constructed of materials re-
sistant to permeation by the cargo 
being handled is worn by all personnel 
engaged in an operation listed in para-
graph (b) of this section: 

(1) Splash protective eyewear. 
(2) Long-sleeved gloves. 
(3) Boots or shoe covers. 
(4) Coveralls or lab aprons.

NOTE: ‘‘Guidelines for the Selection of 
Chemical Protective Clothing’’, Third Edi-
tion, 1987, available from the American Con-
ference of Governmental Industrial Hygien-
ists, 1330 Kemper Meadow Drive, Cincinnati, 
OH 45240–1634, provides information on the 
proper clothing for the cargo being handled.

(b) The section applies during the fol-
lowing operations: 

(1) Sampling cargo. 
(2) Transferring cargo. 
(3) Making or breaking cargo hose 

connections. 
(4) Gauging a cargo tank, unless 

gauging is by closed system. 
(5) Opening cargo tanks. 
(c) Coveralls or lab aprons may be re-

placed by splash suits or aprons con-
structed of light weight or disposable 
materials if, in the judgment of the 
person in charge of cargo handling op-
erations, 

(1) Contact with the cargo is likely to 
occur only infrequently and acciden-
tally; and 

(2) The splash suit or apron is dis-
posed of immediately after contamina-
tion. 

(d) Splash protective eyewear must 
be tight-fitting chemical-splash gog-
gles, face shields, or similar items in-
tended specifically for eye protection 
from chemical splashing or spraying. 

(e) The person in charge of cargo han-
dling operations shall ensure that each 
person in the vicinity of an operation 
listed in the paragraph (b) of this sec-
tion or in the vicinity of tanks, piping, 
or pumps being used to transfer the 
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cargo wears splash protective eyewear 
under paragraph (d) of this section. 

[CGD 88–100, 54 FR 40040, Sept. 29, 1989, as 
amended by USCG–1999–6216, 64 FR 53227, Oct. 
1, 1999]

§ 151.50–74 Ethylidene norbornene. 
When Table 151.05 refers to this sec-

tion, the following apply: 
(a) 151.50–5 (g) and (h) 
(b) Rubber hoses or fittings may not 

be used in transfer operations. 

[CGD 80–001, 46 FR 63279, Dec. 31, 1981]

§ 151.50–75 Ferric chloride solution. 
A containment system (cargo tank 

piping system, venting system, and 
gauging system) carrying this solution 
must be lined with rubber, corrosion 
resistant plastic, or a material ap-
proved by the Commandant (G–MSO). 

[CGD 80–001, 46 FR 63279, Dec. 31, 1981, as 
amended by CGD 82–063b, 48 FR 4781, Feb. 3, 
1983; CGD 88–100, 54 FR 40041, Sept. 29, 1989; 55 
FR 17276, Apr. 24, 1990]

§ 151.50–76 Hydrochloric acid, spent 
(NTE 15%). 

(a)(1) Gravity type cargo tanks must 
be designed and tested to meet the 
rules of the American Bureau of Ship-
ping for a head of water at least 8 feet 
above the tank top or the highest level 
the lading may rise, whichever is 
greater. The plate thickness of any 
part of the tank may not be less than 
three-eighths inch. A shell plating of a 
barge may not be on the boundary of 
any part of the cargo tank. 

(2) Gravity tank vents must: 
(i) Terminate above the weatherdeck, 

clear of all obstructions and away from 
any from any source of ignition; and 

(ii) Be fitted with a single flame 
screen or two fitted flame screens as 
described in § 151.03–25. Neither a shut-
off valve nor a frangible disk may be 
fitted in the vent lines. 

(b) Openings in the tanks are prohib-
ited below deck, except for access open-
ings used for inspection and mainte-
nance of tanks, or unless otherwise 
specifically approved by the Com-
mandant (G–MSO). Openings must be 
fitted with bolted cover plates and 
acid-resistant gaskets. 

(c) Where special arrangements are 
approved by the Commandant (G–MSO) 

to permit a pump suction to be led 
from the bottom of the tank, the filling 
and discharge lines must be fitted with 
shutoff valves located above the 
weatherdeck or operable from it. 

(d) The outage may not be less than 
1 percent. 

(e) An enclosed compartment con-
taining, or a compartment adjacent to, 
a cargo tank: 

(1) May have no electrical equipment 
that does not meet or exceed class I–B 
electrical requirements; and 

(2) Must have at least one gooseneck 
vent of 2.5 inch diameter or greater. 
The structural arrangement of the 
compartment must provide for the free 
passage of air and gases to the vent or 
vents. 

(f) No lights may be used during the 
cargo transfer operations, except in-
stalled electric or portable battery 
lights. Smoking is prohibited and the 
person in charge of cargo transfer shall 
ensure that ‘‘No Smoking’’ signs are 
displayed during cargo transfer oper-
ations. 

(g) Tanks approved for the transpor-
tation of acid cargoes subject to this 
section may not be used for the trans-
portation of any other commodity, ex-
cept upon authorization by the Com-
mandant (G–MSO). 

(h) Each cargo tank must be exam-
ined internally at least once in every 4 
years. If the lining of the cargo tank 
has deteriorated in service or is not in 
place, the Marine Inspector may re-
quire the tank to be tested by such 
nondestructive means as he may con-
sider necessary to determine its condi-
tion. 

[CGD 80–001, 46 FR 63279, Dec. 31, 1981, as 
amended by CGD 82–063b, 48 FR 4781, Feb. 3, 
1983]

§ 151.50–77 Fluorosilicic acid (30% or 
less) (hydrofluorosilicic acid). 

(a) Hydrofluorosilicic acid must be 
carried in gravity or pressure type 
cargo tanks independent of the vessel’s 
structure. The tanks must be lined 
with rubber or other equally suitable 
material approved by the Commandant 
(G–MSO). See § 151.15–3(f)(2). 

(b) Notwithstanding the provisions of 
§ 151.50–20(b)(3), no compressed air may 
be used to discharge hydrofluorosilicic 
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acid from gravity type cargo tanks un-
less: 

(1) The tanks are of cylindrical shape 
with dished heads, and 

(2) The air pressure does not exceed: 
(i) The design pressure of the tank, 

and 
(ii) 10 pounds per square inch gauge. 

The tanks must be fitted with pressure 
relief devices. 

(c) During cargo tansfer, a water hose 
must be connected to a water supply 
and be ready for immediate use. Any 
leakage or spillage of acid must be im-
mediately washed down. This require-
ment can be met by facilities provided 
from shore. 

[CGD 80–001, 46 FR 63279, Dec. 31, 1981, as 
amended by CGD 82–063b, 48 FR 4781, Feb. 3, 
1983; CGD 92–100, 59 FR 17028, Apr. 11, 1994]

§ 151.50–79 Methyl acetylene-propa-
diene mixture. 

(a) The composition of the methyl 
acetylene-propadiene mixture at load-
ing must be within one of the following 
sets of composition limits: 

(1) Composition 1 is: 
(i) Maximum methyl acetylene to 

propadiene molar ratio of 3 to 1; 
(ii) Maximum combined concentra-

tion of methyl acetylene and propa-
diene of 65 mole percent; 

(iii) Minimum combined concentra-
tion of propane, butane, and isobutane 
of 24 mole percent, of which at least 
one-third (on a molar basis) must be 
butanes and one-third propane; and 

(iv) Maximum combined concentra-
tion of propylene and butadiene of 10 
mole percent. 

(2) Composition 2 is: 
(i) Maximum methyl acetylene and 

propadiene combined concentration of 
30 mole percent; 

(ii) Maximum methyl acetylene con-
centration of 20 mole percent; 

(iii) Maximum propadiene concentra-
tion of 20 mole percent; 

(iv) Maximum propylene concentra-
tion of 45 mole percent; 

(v) Maximum butadiene and 
butylenes combined concentration of 2 
mole percent; 

(vi) Minimum saturated C4 hydro-
carbon concentration of 4 mole per-
cent; and 

(vii) Minimum propane concentration 
of 25 mole percent. 

(b) A barge carrying a methyl 
acetylene-propadiene mixture must 
have a refrigeration system that does 
not compress the cargo vapor or have a 
refrigeration system with the following 
features: 

(1) A vapor compressor that does not 
raise the temperature and pressure of 
the vapor above 60 °C (140 °F) and 1.72 
MPa guage (250 psig) during its oper-
ations, and that does not allow vapor 
to stagnate in the compressor while it 
continues to run. 

(2) At the discharge piping from each 
compressor stage or each cylinder in 
the same stage of a reciprocating com-
pressor: 

(i) Two temperature actuated shut-
down switches set to operate at 60 °C 
(140 °F) or less; 

(ii) A pressure actuated shutdown 
switch set to operate at 1.72 MPa gauge 
(250 psig) or less; and 

(iii) A safety relief valve set to re-
lieve at 1.77 MPa gauge (256 psig) or 
less anywhere except into the com-
pressor suction line. 

(c) The piping system, including the 
cargo refrigeration system, for tanks 
to be loaded with methyl acetylene-
propadiene mixture must be com-
pletely separate from piping and refrig-
eration systems for other tanks. If the 
piping system for the tanks to be load-
ed with methyl acetylene-propadiene 
mixture is not independent, the re-
quired piping separation must be ac-
complished by the removal of spool 
pieces, valves or other pipe sections 
and the installation of blank flanges at 
these locations. The required separa-
tion applies to all liquid and vapor pip-
ing, liquid and vapor vent lines and any 
other possible connections, such as 
common inert gas supply lines. 

[CGD 80–001, 46 FR 63279, Dec. 31, 1981]

§ 151.50–80 Nitric acid (70% or less). 

(a) Tanks, cargo piping, valves, fit-
tings, and flanges (where exposed to 
the acid) must be lined with nitric acid 
resistant rubber or fabricated from ni-
tric acid resistant stainless steel. See 
§ 151.15–3(f)(2). 

(b) During cargo transfer, a water 
hose must be connected to a water sup-
ply, ready for immediate use. Any 
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leakage or spillage of acid must be im-
mediately washed down. This require-
ment can be met by facilities provided 
from shore. 

(c) Nitric acid contaminated by other 
chemicals, oils, solvents, etc. may not 
be transported in bulk without an au-
thorization from the Commandant (G–
MSO). 

[CGD 80–001, 46 FR 63280, Dec. 31, 1981, as 
amended by CGD 82–063b, 48 FR 4781, Feb. 3, 
1983; CGD 88–100, 54 FR 40041, Sept. 29, 1989]

§ 151.50–81 Special operating require-
ments for heat sensitive cargoes. 

When table 151.05 refers to this sec-
tion, the following apply to the cargo: 

(a) Must not be carried in a tank 
equipped with heating coils unless the 
heating supply to the coils is discon-
nected. 

(b) Must not be carried in a tank ad-
jacent to another tank containing an 
elevated temperature cargo. 

(c) Must not be carried in a deck 
tank. 

[CGD 80–001, 46 FR 63280, Dec. 31, 1981, as 
amended by CGD 88–100, 54 FR 40041, Sept. 29, 
1989]

§ 151.50–84 Sulfur dioxide. 
(a) Sulfur dioxide that is transported 

under the provisions of this part may 
not contain more than 100 ppm of 
water. 

(b) Cargo piping must be at least 
Schedule 40 pipe. 

(c) Flanges must be 150 lb. A.N.S.I. 
Standard minimum with tongue and 
groove or raised face. 

(d) A cargo tank must: 
(1) Meet the requirements of a Class 

I welded pressure vessel; 
(2) Be designed for a maximum allow-

able working pressure of at least 125 
psig; 

(3) Be hydrostatically tested every 
two years to at least 188 psig; 

(4) Be provided with one or more 
manholes that are fitted with a cover 
sized not less than 15 inches by 23 
inches or 13 inches nominal diameter, 
located above the maximum liquid 
level, and as close as possible to the 
top of the tank; 

(5) Have no openings other than those 
required in paragraph (d)(4) of this sec-
tion; 

(6) Have no liquid level gauges other 
than closed or indirect gauges; 

(7) Have all valves and the closed 
gauge that is required by Table 151.05 
bolted to the cover or covers that are 
required in paragraph (d)(4) of this sec-
tion; 

(8) Have a metal housing that is 
fitted with a drain and vent connection 
protecting all valves and the closed 
gauge within this housing against me-
chanical damage; 

(9) Have all safety relief valves dis-
charging into the protective housing; 

(10) Not be interconnected with an-
other cargo tank by piping or manifold 
that carriers cargo liquid, except vapor 
lines connected to a common header, 
and 

(11) Have an excess flow valve that is 
located on the inside of the tank for 
every liquid and vapor connection, ex-
cept the safety relief valve; 

(12) Have no bypass opening on any 
excess flow valve. 

(e) Cargo transfer operations: 
(1) May not be conducted with more 

than one cargo tank at a time unles 
each tank is filled from or discharged 
to shore tanks through separate lines; 

(2) Must be conducted with connec-
tions between fixed barge piping and 
shore piping of either Schedule 40 pipe 
having flexible metallic joints that 
meet § 151.04–5(h) or of flexible metallic 
hose that is acceptable to the Com-
mandant (G–MSO); 

(3) From barge to shore must be by 
pressurization with an oil free, non-re-
active gas that has a maximum of 100 
ppm moisture; 

(4) Must be conducted with vapor re-
turn to shore connections that ensure 
that all vapor is returned to shore; and 

(5) Must be conducted with every per-
son on the barge carrying a respiratory 
protective device that protects the 
wearer against sulfur dioxide vapors 
and provides respiratory protection for 
emergency escape from a contaminated 
area that results from cargo leakage. 

(f) Respiratory protective equipment 
must be of a size and weight that al-
lows unrestricted movement and wear-
ing of a lifesaving device. 

(g) After the completion of cargo 
transfer, all liquid sulfur dioxide in the 
cargo piping must be removed and 
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cargo transfer piping must be discon-
nected at the cargo tanks. After the 
cargo piping is disconnected, both ends 
of the line must be plugged or fitted 
with blind flanges. 

[CGD 80–001, 46 FR 63280, Dec. 31, 1981, as 
amended by CGD 82–063b, 48 FR 4781, Feb. 3, 
1983; CGD 88–100, 54 FR 40041, Sept. 29, 1989; 55 
FR 17276, Apr. 24, 1990]

§ 151.50–86 Alkyl (C7–C9) nitrates. 
(a) The carriage temperature of octyl 

nitrates must be maintained below 100 
°C (212 °F) in order to prevent the oc-
currence of a self-sustaining 
exothermic decomposition reaction. 

(b) Octyl nitrates may not be carried 
in a deck tank unless the tank has a 
combination of insulation and a water 
deluge system sufficient to maintain 
the tank’s cargo temperature below 100 
°C (212 °F) and the cargo temperature 
rise at or below 1.5 °C(2.7 °F)/hour, for 
a fire of 650 °C (1200 °F). 

[CGD 88–100, 54 FR 40040, Sept. 29, 1989; CGD 
92–100, 59 FR 17028, Apr. 11, 1994]

Subpart 151.55—Special Require-
ments for Materials of Con-
struction

§ 151.55–1 General. 
(a) This section provides special re-

quirements for the materials of con-
struction of equipment that may come 
into contact with various cargoes. 
Table 151.05 contains specific require-
ments for various cargoes. 

(b) Copper, copper alloys, zinc, and 
aluminum shall not be used as mate-
rials of construction for tanks, pipe-
lines, valves, fittings, and other items 
of equipment that may come in contact 
with the cargo liquid or vapor. (Equiva-
lent to § 151.56–1(a),(b), and (c).) 

(c) Copper, copper alloys, zinc, galva-
nized steel, and mercury shall not be 
used as materials of construction for 
tanks, pipelines, valves, fittings, and 
other items of equipment that may 
come in contact with the cargo liquid 
or vapor. (Equivalent to § 151.56–1(b),(c), 
and (g).) 

(d) Aluminum, magnesium, zinc, and 
lithium shall not be used as materials 
of construction for tanks, pipelines, 
valves, fittings, and other items of 
equipment that may come in contact 

with the cargo liquid or vapor. (Equiva-
lent to § 151.56–1(a),(c), and (d).) 

(e) Copper and copper bearing alloys 
shall not be used as materials of con-
struction for tanks, pipelines, valves, 
fittings, and other items of equipment 
that may come in contact with the 
cargo liquid or vapor. (Equivalent to 
§ 151.56–1(b).) 

(f) Aluminum or copper or alloys of 
either shall not be used as materials of 
construction for tanks, pipelines, 
valves, fittings, and other items of 
equipment that may come in contact 
with the cargo vapor or liquid. (Equiva-
lent to § 151.56–1(a) and (b).) 

(g) Aluminum, stainless steel, or 
steel covered with a suitable protective 
lining or coating shall be used as mate-
rials of construction for tanks, pipe-
lines, valves fittings, and other items 
of equipment that may come in contact 
with the cargo liquid or vapor. (Equiva-
lent to § 151.58–1(a).) 

(h) Alkaline or acidic materials, such 
as caustic soda or sulfuric acid, should 
not be allowed to contaminate this 
cargo. 

(i) For concentrations of 98 percent 
or greater, aluminum or stainless steel 
shall be used as materials of construc-
tion. For concentrations of less than 98 
percent, 304L or 316 stainless steel shall 
be used as materials of construction. 

(j) Zinc, alloys that have more than 
10 percent zinc by weight, and alu-
minum may not be used as materials of 
construction for tanks, pipelines, 
valves, fittings, and other items of 
equipment that may come in contact 
with cargo liquid or vapor. (Equivalent 
to § 151.56–1(a) and (c).) 

[CGFR 70–10, 35 FR 3714, Feb. 25, 1970, as 
amended by CGD 73–275R, 41 FR 3087, Jan. 21, 
1976; CGD 75–223, 42 FR 8378, Feb. 10, 1977; 
CGD 88–100, 54 FR 40041, Sept. 29, 1989]

Subpart 151.56—Prohibited 
Materials of Construction

§ 151.56–1 Prohibited materials. 
When one of the following paragraphs 

of this section is referenced in table 
151.05, the materials listed in that 
paragraph may not be used in compo-
nents that contact the cargo or its 
vapor: 

(a) Aluminum or aluminum alloys. 
(b) Copper or copper alloys. 
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(c) Zinc, galvanized steel, or alloys 
having more than 10 percent zinc by 
weight. 

(d) Magnesium. 
(e) Lead. 
(f) Silver or silver alloys. 
(g) Mercury. 

[CGD 88–100, 54 FR 40041, Sept. 29, 1989]

Subpart 151.58—Required 
Materials of Construction

§ 151.58–1 Required materials. 
When one of the following paragraphs 

of this section is referenced in table 
151.05, only those materials listed in 
that paragraph may be used in compo-
nents that contact the cargo or its 
vapor: 

(a) Aluminum, stainless steel, or 
steel covered with a protective lining 
or coating. (See § 151.15–3(f)(2).) 

(b)–(c) [Reserved] 
(d) Solid austenitic stainless steel. 
(e) Stainless steel or steel covered 

with a suitable protective lining or 
coating. (See § 151.15–3(f)(2).) 

[CGD 88–100, 54 FR 40041, Sept. 29, 1989]

PART 152 [RESERVED]

PART 153—SHIPS CARRYING BULK 
LIQUID, LIQUEFIED GAS, OR 
COMPRESSED GAS HAZARDOUS 
MATERIALS

Subpart A—General

Sec.
153.0 Availability of materials. 
153.1 Applicability. 
153.2 Definitions and acronyms. 
153.3 Right of appeal. 
153.4 Incorporation by reference. 
153.7 Ships built before December 27, 1977 
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July 1, 1983: Application. 

153.8 Procedures for requesting an endorsed 
Certificate of Inspection. 

153.9 Foreign flag vessel endorsement appli-
cation. 
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natives and waivers; termination of 
waivers. 

153.12 IMO Certificates for United States 
Ships. 

153.15 Conditions under which the Coast 
Guard issues a Certificate of Inspection 
or Certificate of Compliance. 

153.16 Requirements for foreign flag vessel 
permits. 

153.30 Special area endorsement. 
153.40 Determination of materials that are 

hazardous.

Subpart B—Design and Equipment
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153.201 Openings to accommodation, service 

or control spaces. 
153.208 Ballast equipment. 
153.209 Bilge pumping systems. 
153.214 Personnel emergency and safety 

equipment. 
153.215 Safety equipment lockers. 
153.216 Shower and eyewash fountains. 
153.217 Access to enclosed spaces and dedi-

cated ballast tanks. 
153.219 Access to double bottom tanks serv-

ing as dedicated ballast tanks.

CARGO CONTAINMENT SYSTEMS 

153.230 Type I system. 
153.231 Type II system. 
153.232 Type III system. 
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153.234 Fore and aft location. 
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153.236 Prohibited materials. 
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CARGO TANKS 
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153.252 Special requirement for an inde-
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153.254 Cargo tank access. 
153.256 Trunks, domes, and openings of 

cargo tanks. 
153.266 Tank linings.

PIPING SYSTEMS AND CARGO HANDLING 
EQUIPMENT 

153.280 Piping system design. 
153.281 Piping to independent tanks. 
153.282 Cargo filling lines. 
153.283 Valving for cargo piping. 
153.284 Characteristics of required quick 

closing valves. 
153.285 Valving for cargo pump manifolds. 
153.292 Separation of piping systems. 
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153.310 Ventilation system type. 
153.312 Ventilation system standards. 
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